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BbICLIIEr0 00pa30BaHUs
J{a1bHEeBOCTOYHBIN (peaepaibHbI YHHBEPCUTET
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YYEBHO-METOJINYECKHWI KOMILIEKC JACHUILJIAHBI
Xumust OMOJIOTHYECKH AKTUBHBIX BEIIECTB

Hanpagsenue noarorosku 19.03.01bunorexnosiorus

[Tpoduns «IlumeBas OUOTEXHOTOTHSI»
®opMa NOATOTOBKH OYHAsA

[Txosia OOMETUIMHBI

JlenmapTamMeHT NUILIEBBIX HAYK M TEXHOJIOTUH
Kypc 3, cemectp 6

Jlextuu 36 dac.

[TpakTuyeckue 3ausTust _36_ yac.
JlaboparopHubie paboTel __ 18 wac.
CamocrosrenbHas pabota _54 wyac.

Bcero wacos _144  yac.

Bcero gacos aynutopHoit Harpysku _90 wac.
KonTponbHble paboThl —  / HE IPEeTyCMOTPEHbI
3auer — ___ ceMmecTp

OKk3aMeH — _6_ cemecTp

YMK/I cocTaBieH B COOTBETCTBHH € TPEOOBaHUSIMHU 00pa30BaTEILHOIO CTaHAAPTA,
CaMOCTOATENIBHO ycTaHaBiauBaeMoro JIBAOY, yTBepkI€HHOrO IPUKA30M PEKTOpa OT
22.03.2017 r. Ne12-13-485

YMK/I oOcy»xeH Ha 3aceanuu JlenapraMeHTa MUIIEBBIX HAyK U TEXHOJIOTH mpoTokou Ne 4
oT «27» nronsa 2017 r.

Hupektop [enmapramenTa nuiieBbiXx Hayk u TexHosiorui FO.B. Ipuxoapko
CocraButenu: a.1.H., nmpodeccop Ipuxoapko 10.B, K.M.H., nonieHT Brnaasikuna T.B.



AHHOTAIIMA
y4eOHO-METOIMIECKOT0 KOMIUIEKCA TUCIIUTUINHBI
«XuMusi OMOJIOTUYECKU aKTUBHBIX BEILIECTBY
Hanpagsnenune nmoaroroBku:19.03.01 «buorexnonorus»

[Ipodunb: «[luieBas OMOTEXHOIOTUS

Y4yeOHO-METOANUECKUN KOMILJIEKC JUCUUILIUHBL «XHUMHUS OHOJOTUYECKH
aKTUBHBIX BEIIECTB» pa3paboTaH sl CTYIASHTOB 3 Kypca IO HAmpaBIICHUIO
19.03.01 «buotexHonorus» npoduias noarotoBku «llumieBas OMOTEXHOIOTHUS B
cootBeTcTBHE ¢ TpeboBanusiMu OC BO no 1aHHOMY HanpaBlIEHUIO.

JucrumnHa « XuMuS OMOJIOTHYECKHA aKTUBHBIX BEIIECTB» BXOJNUT B 0a30BYIO
4acTh Y4EOHOrO IJIaHa.

OO6masi TpyIOEMKOCTh OCBOEHUSI JUCIHUIUIMHBI cocTaBisieT 144 wyacos.
Y4eOHBIM IIAHOM NPEIyCMOTPEHBI  JICKIWOHHBIC 3aHsATHA (36  dacom),
nabopatopubie 3aHsTUs (18 wuwacoB), mnpakTuueckwe 3aHATHS (36 yacom),
camocrosiTenbHas pabora cryaeHra (54gaca). JlucuuruimHa peanusyercs Ha 3
Kypce B 6cemecTpe.

Coneprkanve JUCITUTUTMHBI OXBATHIBACT CIACAYIOIIUMA KPYT BOIPOCOB:

— OCHOBHBIE KJIACChl OMOJIOTMYECKH AKTUBHBIX COCAMHCHHWH: TENTHIBI H
O0enku, (GepMEHTBI, HYKJIEHHOBBIE KHCIOTBI M HYKJICONPOTCHHBI, YTJIECBOILI |
TJIMKOTIPOTEUHBI, TOP(PUPUHBI, JIUTIUIBI;

— XAMHYECKMH COCTaB W  TPHUHIMUIBI  CTPYKTYpHOH  OpraHU3aINH
OMOJIOTUYECKH aKTHBHBIX COCTMHCHHM.

JucrunmHa «XuMus OHMOJIOTHYECKH AaKTHUBHBIX BEIIECTB» JIOTUYECKUA H
cColepKaTeIbHO CBsi3aHa C TakKUMH Kypcamu, Kak «OCHOBBI o0OmmIel u
OpPTraHUYECKOW XUMUNY», «AHAIUTHYECKAs] W (PU3KOJUIOUIHAsS XUMuUs», «lluiieBpie
1 OMOJIOTMYECKH aKTUBHBIE TO00aBKUY, « XUMUS ITHUIIIHA.

JlucrunimHa ~— HampaBieHa ~— Ha  (opMupoBaHME — OOIIEKYJIbTYPHBIX,
o0mienpodeccuoHaNbHBIX U TPO(HECCHOHATBHBIX KOMIETEHLIUH.

VY4yeOHO-METOINUECKHUIT KOMIUIEKC BKJIIOUYAET B ceOsl:



— pabouyro nmporpammy y4eOHOM TUCIHUITIHHEI;
— y4eOHO-METOAMYECKOe  OOECleYeHHe  CaMOCTOSITENIbHOM  paboThl
oOyuaromuxcs (mpuioxxexue 1);

— (OH/I OLICHOYHBIX CPEACTB (IIPHIIOKEHUE 2).

ABTOPBI-COCTaBUTENN YU4EOHO-METOJUIECKOTO KOMILIEKCa
1.T.H., npodeccop [emapramenra

MHUIIEBBIX HAYK U TEXHOJIOTUH 10. B. IIpuxoasko

K.M.H., TOIleHT [lemapTamMeHnTa

MHUIIEBBIX HAYK U TEXHOJIOTUH T. B. Bnagsikuna

Hupexrop Jlenapramenra

MUIIEBBIX HAYK U TEXHOJIOTHIA 10. B. IIpuxoabko




MUHUCTEPCTBO OBPA3OBAHUS M HAYKU POCCUMCKOM ®EJEPALIMN

denepanbHOE rOCyJapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 00Pa30BaHUs

«/1aJabHeBOCTOYHBIN (heaepaibHbIN YHUBEPCUTET»

(ABDY)
MKOJA BUOMEJIUILIUHBI
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PABOYASI TIPOT'PAMMA YUYEBHOMN JUCHUILIVHBI
Xumust OMOJIOTUYECKH aKTUBHBIX BEIIECTB

HanpagJienue noarorosku 19.03.01 buorexnoJsiorus
[Mpoduns «Iluieas OHOTEXHOIOTHS
®dopMa NOATOTOBKHU 0OYHAS

Kypc 3  cemectp 6
nexkmuu 36 dac.
MpakTU4YecKue 3ansatusi 36 gac.

naboparopHsie pabotel 18  wac.

B TOM 4HCIIe ¢ ucrnons3oBanneM MAO gek. - /mp. 12 [mab. - wdac.
BCETO YaCOB ayUTOpHOM Harpy3ku 90  wac.

B TOM 4HcIE ¢ ucnons3oBanueM MAO 12 yac.

camocrosTenbHas pabota 54  wac.

B TOM YHCIIE Ha TIOJITOTOBKY K 9k3aMeHy 27  wac.

KOHTPOJIbHBIE PA0OTHI (KOJIMYECTBO)

KypcoBasi paboTa / KypCcOBOM IPOEKT - CEMECTp
3a4eT - cemecTp
9K3aMeH 6 cemMecTp

Pabouas mporpamma coctaBiieHa B COOTBETCTBUHU C TPeOOBaHUAMHU 00pa30BaTENLHOTO
CTaHJapTa, CAaMOCTOSTENBHO ycTaHaBauBaeMoro /IBAOY, yTBepk1€HHOrO MPUKa30M PEKTOpPa OT
22.03.2017 r. Ne12-13-485

PaGouas mporpamma o0CyxkeHa Ha 3aceaHuu [lenapraMeHTa MUINEBbIX HAYK U TEXHOJIOTHI
poToKoa Ne 4 ot «27» utons 2017r.

Hupektop nemapramenta [Ipuxonsko 0. B.
CocraBurenu. 1.1T.H., mpodeccop H0.B. [Ipuxoasko, k.M.H., noteHT, T.B. Brnagsikuna




OO0opoTHas cTopoHa TUTYJILHOTO JucTa PITY /|

|. Padouasi mporpaMMa nmepecMoTpeHa Ha 3aceJaHMH JieNapTaMeHTa:

[IpoTokoi oT « » 20 1. Ne

JupekTop nenapTaMeHTa
(mommucp) (M. O. Gamuns)

Il. PaGouyasi nporpaMma nepecMoOTpeHa Ha 3acelaHNM AeNapTaMeHTa:

IIpoTokoi ot « » 20 1. N

Jupexrop nenapraMeHTa

(moamuce) (M. O. ®amuis)



ABSTRACT

Bachelor’s degree in19.03.01 Biotechnology

Study profile «<Food Biotechnology»

Course title: Chemistry of biologically active substances

Basic part of Blockl, 4 credits

Instructor: Vladykina.T.V.

At the beginning of the course a student should be able to:

OK-3 ability to take initiative and make responsible decisions, aware of the
responsibility for the results of their professional activities;

OK-4 the ability to creatively perceive and use the achievements of science
and technology in the professional sphere in accordance with the needs of the
regional and global labor market;

OK-5 ability to use modern methods and technologies (including
information) in professional activities.

Learning outcomes:

OPK-7 the ability to find and evaluate new technological solutions, design
new food products

PC-1 ability to carry out the process in accordance with the regulations and
use technical means to measure the main parameters of biotechnological processes,
properties of raw materials and products

PC-9 possession of the basic methods and techniques of conducting
experimental research in their professional field; ability to carry out standard and
certification testing of raw materials, finished products and technological processes

Course description:

The discipline "Chemistry of biologically active substances™ introduces
students to the main classes of biologically active compounds: peptides and
proteins, enzymes, nucleic acids and nucleoproteins, carbohydrates and

glycoproteins, porphyrins, lipids. The content of the discipline includes



consideration of issues of chemical composition and principles of the structural
organization of biologically active compounds, as well as clarifying the
relationship between their structure and biological functions

Main course literature:

1. Teplov, V.l. Physiology of nutrition: a textbook / V.l. Teplov, V.E.
Boryaev. -  Moscow: Dashkov and K, 2014. - 451 p.
http://lib.dvfu.ru:8080/lib/item?id=chamo:736770&theme=FEFU

2. Korolev, A.A. Food Hygiene / A.A. Korolev. - Moscow: Academy, 2014.
- 544 p. http://lib.dvfu.ru:8080/lib/item?id=chamo:785462&theme=FEFU

3. Yudina, S.B. Technology products functional food: a tutorial / S. B.
Yudin. - St. Petersburg: Lan, 2014. - 279 p.
http://lib.dvfu.ru:8080/lib/item?id=chamo:844655&theme=FEFU

4. Tyrkov, A.G. Isolation and analysis of biologically active substances: a
tutorial / A.G. Tyrkov. - Moscow: KnoRus, 2016. - 103 p.
http://lib.dvfu.ru:8080/lib/item?id=chamo:792266&theme=FEFU

5. Poznyakovsky, V.M. Food ingredients and dietary supplements: a

textbook for bachelors and masters / V.M. Poznyakovsky, OV Chugunova, M.Yu.
Tamov. - Moscow: Infra-M, 2017. - 142 p.
http://lib.dvfu.ru:8080/lib/item?id=chamo:843383&theme=FEFU

6. Kovalenko, L.V. Biochemical basis of chemistry of biologically active

substances [Electronic resource]: a tutorial / L.V. Kovalenko. - Electron. Dan. -
Moscow: Knowledge Laboratory Publishing House, 2015. - 323 p. - Access mode:
https://e.lanbook.com/book/70702

7. Chemistry of biologically active substances and life processes [Electronic

resource]: study guide / E.V. Antina [and others]. - Electron. Dan. - Ivanovo:
IGHTU, 2015. - 303 p. - Access mode: https://e.lanbook.com/book/69968

8. Akbasheva, O.E. Biological chemistry [Electronic resource]: a tutorial /
O.E. Akbasheva, I.A. Pozdnyakova; by ed. V.Yu. Serebrova. - Electron. Dan. -

Tomsk: Siberian State Medical University, 2016. - 220 p. - Access mode:
https://e.lanbook.com/book/105843
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9. Biological chemistry [Electronic resource]: textbook / AD. Taganovich [et
al.]. - Electron. Dan. - Minsk: "Higher School", 2016. - 671 p. - Access mode:
https://e.lanbook.com/book/92450

Form of final knowledge control: exam
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AHHOTAIMSA

Kypc «Xumust OMOJOTMYeCKd aKTUBHBIX BElIeCTBY» BXOAUT B 0yok b1.5.5.5
OTHOCHUTCA K ee¢ 0a30BOM YacTH HampaBleHUsS TOATOTOBKH OaKaJTaBpCKOM
nporpammsl 19.03.01 «buorexnonorus». Tpya0eMKOCTh TUCIMIUIMHBI COCTABIIAET
4 3aueTHBIX equHUI, 144 yacoB. /lucuuIIMHa BBICTYNAE€T OJHOW U3 UHTETPATIbHBIX
B (yHIaMEHTAIBHON TTOITOTOBKE OaKaaBpOB JAHHOTO MPOQMIS U TECHO CBS3aHa
C TakUMHM JUCHMIUIMHAMHU Kak «OCHOBBI OOIEH W OPraHUYECKOW XUMHUNY,
«aHanmuTUyeckas u  (uskouiougHas Xumusy, «llumeBble W OUONOTHYECKH
aKTUBHBIC JOOABKW», « XUMUS TTHIITN.

HucrumnHa «XuMusi OHOJOTMYECKH — aKTHBHBIX — BEIIECTB» 3HAKOMHT
CTYZACHTOB C OCHOBHBIMH KJacCaMHd OWMOJOTHYECKH aKTUBHBIX COCTUHEHHIA:
nenTuaaMu W Oenkamu, (epMeHTamMH, HYKJICHMHOBBIMH  KHCJIOTaMH |
HYKJICONPOTEMHAMH,  YIJI€BOJAaMH M TIUKOINPOTEHMHAMH, MOphUpUHAMH,
mununamu.  CopepkaHWe TUCHUIUIMHBI BKJIIOYA€T PACCMOTPEHHE BOIPOCOB
XMMHUYECKOI0 COCTaBa W IMPHUHIMIIOB CTPYKTYPHOW OpraHu3aluy OUOJIOTHUYECKU
AKTUBHBIX COCUHEHUHN, a TaKKEe BBIICHEHHE B3aUMOCBS3U MEXIY HX CTPYKTYpOM
U OmonorudeckumMu QyHKIUAMU. [IUCIUIITHHA COUETaeT TEOPETUUECKOE U3YUCHHE
Marepuaia C JIadopaTopHbIMH padOTaMHu, YTO T[IO3BOJIAET JIydllle TMOHSTh
XUMHYECKHE CBOMCTBA Pa3IMYHBIX KJIACCOB OMOJIOTUYECKH aKTUBHBIX BEIIECTB.

Heap nosiyueHHWe COBPEMEHHBIX 3HAHUM O XHMHUYECKOM CTPOEHUH U
CBOMCTBaX OCHOBHBIX KJIACCOB MPUPOTHBIX OMOJIOTUUECKH aKTUBHBIX COSMHEHUH.

3agaum:

e popMHUpOBaHUE COBPEMEHHBIX MPEACTABICHUN O CTPOEHUU U CBOMCTBaAX
OMONOTHYECKA aKTHUBHBIX BEIIECTB, BXOMAAIIMX B COCTaB JKUBBIX CHCTEM:
AMUHOKHCIIOTaX, TMeNnTHaax, Oenkax, (epMeHTax, HYKIECHHOBBIX KHCIIOTaX,
yraeBojax, JTUMuaax;

* IOJTy4CHHE 3HAHUNA O OMOJIOTMYECKM AKTUBHBIX BEIIECTBAX — MPOAYKTAX
BTOPUYHOTO MeTabonu3mMa - OM(QYHKIUMOHATBHBIX COCAMHEHMSIX, TIUKO3UIaX,

AJIKAJIOnJAax, U30IIPCHHUOAAX, HOJ'II/I(beHOJIBHBIX COCIUHCHUIX,



e[IOJIy4eHHE 3HAHUM O (PU3HMOJOTUUECKOM JEHCTBUU OHOJOTHYECKH
AKTUBHBIX BEIIECTB HA YEIOBEYECKHUI OpraHu3M;

e[IOJIy4deHHE  3HAaHUM O  OHOJIOTMYECKHM  AKTHUBHBIX  BEILECTBaX,
IPUCYTCTBYIOIIUX B PACTUTEIHLHOM CHIPbE, KOTOPOE HCIIONb3YETCs JIJIsl OMyUeHUS
IPOAYKTOB IUTaHMsI, B TOM YUCJIE HAITUTKOB,;

e popMHpOBaHME YMEHHUH [0 OLIEHKE BO3MOXKHOCTEM MCIIONb30BAHMS
pPacTUTEIHHOTO CHIPBS B 00JaCTH MUIIEBON MPOMBIIIIICHHOCTH.

JUi yCTIeHOTO M3Y4YeHMs JUCLUIUIMHBI « XUMUSl OMOJIOIMYECKH aKTUBHBIX
BEIIECTB» Yy OOydYaromuxcsi JOJKHBI ObITh  C(HOPMHUPOBAHBI  CIEAYIOLIUE
peIBapUTEIbHBIE KOMITETCHITHH

e OK-3 ciocoOHOCTh MPOSIBISITH UHULIMATUBY U MPUHUMATh OTBETCTBEHHBIE
pelleHus, 0CO3HaBasi OTBETCTBEHHOCTh 3a PE3yJbTaThl CBOCH MpOeCcCHOHATHLHON
NeSITEIIbHOCTH;

¢OK-4 cnocoOHOCTP TBOPYECKHM BOCHPUHUMATh M MCIOJIb30BaTh
JOCTHKEHHSI HAyKH, TeXHUKH B TpodeccnoHambHOW cdepe B COOTBETCTBUHU C
NOTPEOHOCTSIMU PErHOHATBHOIO U MUPOBOTO PHIHKA TPY/a;

¢ OK-5 criocoOHOCTh HCIOIB30BaTh COBPEMEHHbBIE METO/IbI U TEXHOJIOTHH (B
TOM 4ucCJie HH(HOPMALMOHHbBIE) B MPOPECCUOHANTBHOMN 1€ATEIbHOCTH.

B pesynbraTe u3yueHus JaHHOM JAMCUUIUIMHBI Y  OOyYaroIIUXCs
dbopmupyroTca cieAyomme oomenpodeccuoHanbHble U POQeCcCUOHANIbHbBIE

KOMITETCHIIUU (DJIEMEHTHI KOMITETEHIIUH).

Koa n ¢popmyanpoBka Jtanbl GopMHUPOBAHUA KOMIIETEHIINH
KOMIIeTeHIINH
1 2 3
OK-5 cr1oco0HOCTELIO 3HAeT - HAy4YHBIC U MTPAKTUYECKHUE JTOCTIKCHHSI B
HCIIOJIb30BaTh COBPEMEHHBIE 00J1aCTH OMOJIOrMYECKOM XUMUH,
METO/Ibl U TEXHOJIOTUH (B TOM -CBOMCTBA KJIACCOB OMOXUMHUYECKUX
uycie MHPOPMALUOHHEIE) B COEMHEHNH, METOIBI BBIAEICHNS, OYUCTKH,
HpO(beCCI/IOHaJ'IBHOI‘;I I/I}IGHTI/I(l)I/IKaHI/II/I COC}IHHGHHﬁ;
JeSTeIbHOCTH - COBPEMCHHBIC METOJIbI i TEXHOJIOTHU

OMOXMMHUYECKHAX KOMIIOHCHTOB,

- OCHOBBI IOMCKA HAYYHO-TEXHUIECKON
nH(pOpMaIINY, aHATTN3a OTEYECTBEHHOTO U
3apyOeKHOTO OMbITa B 00JACTH XUMHUH
GI/IOJIOI‘I/I‘-ICCKI/I AKTUBHBIX BCUICCTB

yMeer -OCYIIECTBIIATH OA00p OMOXUMHYECKIX
METOJIOB U MPOBOJIMTH HCCIICIOBAHUSI




a30TcoepKalluX BEIECTB, JTUMHIOB,
yIJ€BOJIOB, (pepMEHTOB;

-IIPOBOJUTH 00pabOTKY pe3yIbTaToOB
9KCIIEPUMEHTA U OLIEHUBATh HX;

-paborath c Hay4YHO-TEXHUYECKON
nHpopmanuen
BJIaJIEET -HaBBIKaMH paboTHI ¢ yueOHO, HAyYHO,
Hay4YHO-TIOMYJIIPHOM JIUTEPATYpPO;
-METOAaMH ONPEIEIICHUS COJIEP/KaHUs
MeTabO0JIUTOB U aKTUBHOCTU (DEPMEHTOB,;
- METO/IaMHU IIOMCKA, COPTUPOBKU U
COXpaHEHHUs HayYHO-TEXHUYECKON
uH(pOpMaIU
OIIK-2 crocoOHOCThIO U 3HaeT OCHOBHBIE  XMMHYECKHE CBOWCTBA U
FOTOBHOCTbHIO MCIIOJIb30BATh B3aUMHbIE  TPEBpalllEHUs  BaXKHEUIINX
OCHOBHBIE 3aKOHBI KJIaCCOB OMOIOTHYeCcKH AKTUBHBIX
€CTECTBEHHOHAYYHBIX BEIIECTB, 3aBUCUMOCTb OHOJOTHYECKOTO
JUCLHUILINH B JENCTBUSA OMOJIOTMYECKH  AKTHUBHBIX
npoeccuoHaIbHOM BEIIECTB OT CTPOCHHUS
JeATEIbHOCTH, IPUMEHSITh yMeeT -MCIO0JIb30BaTh TEXHUYECKUE CPEICTBA s
METO/Ibl MATEMATHUYECKOIO U3MEPECHUS OCHOBHBIX [apaMeTpoB
aHaJIn3a U MOAEIIUPOBAHUS, OMOTEXHOJIOTHYECKHUX IPOLIECCOB, CBOMCTB
TEOPETUYECKOI0 U CBIPbSI U POAYKIIHH;
3KCHEPUMEHTAIBHOTO -IPOBOJIUTHL ~ 00paboOTKy  pe3ylbTaToB
U CCJIEIOBAHMUS JKCIIEPUMEHTa M  OLEHUBaTh HUX B
CPaBHEHUU C JIUTEPATYPHBIMU JAHHBIMHU
BIIaJICET -METOlaMM MaTeMaTU4YEeCKOro aHajlu3a H
MOJIEITMPOBaHUS 9KCIIEPUMEHTAIILHOTO
HCCIIEIOBaHMS,
-HaBbIKaMH  Oe3omacHOW  paboThl B
XUMHUYECKON J1ab0paTopuu ¢ XMUMHUYECKOM
NOCYJI0OM,  peakTHUBaMHU,  XHUMHYECKUM
o0opynoBaHUEM, AIEKTPUIECKUMU
npubopamu,
OIIK-3 crioco6HOCThIO 3HAeT - KJ1accu(uKaluio ONOJIOTNYECKU
MCII0JIb30BaTh 3HAHUS O AKTUBHBIX COCIMHEHMIA;
COBpPEMEHHOM (U3HIECKOM XHMHYECKOE CTPOCHUE U CBOMCTBA
KapTUHE MHUpA, OCHOBHBIX KJIACCOB IPUPOAHBIX
MIPOCTPAHCTBEHHBIX OHMOJIOTrMYECKH aKTUBHBIX COETMHEHUN;
3aKOHOMEPHOCTSIX, CTPOEHUHU yMeeT -110JIb30BaThCs YU€OHOH, CIIPaBOYHOM U
BelIeCTBa JIsl TOHUMaHUs Hay4HOU JTUTepaTypoil B 00actu
OKpPYXKaroIllero Myupa u OMOJIOTUYECKH aKTUBHBIX BEIIECTB;
SBJIEHUHN TIPUPOIBI -HaXOJIUTh U OIICHUBATh HOBBIC
TEXHOJOTMYECKHUE PEILICHUS;
BIIaJIeET HaBbIKaMU KOHCTPYMPOBAHHUS HOBBIX
MUILIEBBIX MPOAYKTOB;
I1K-3 roToBHOCTEIO 3HaeT OCHOBHBIE TEXHUYECKHE CPEACTBA U
OLICHUBATh TEXHUUECKUE TEXHOJIOTHH C YYE€TOM SKOJIOTMYECKHUX
CpEICTBa U TEXHOJIOTUH C MIOCJIEICTBUI UX IPUMEHEHHUS
Y4€TOM 3KOJIOTUYECKUX yMmeeT -IIPOrHO3UPOBATh HAIPABIICHUE U

HOCHG,I[CTBI/II\/'I X IPUMCHCHUSA

pe3ynbTaT GU3HKO-XUMHUYECKUX
MIPOILIECCOB M XUMHUUYECKHUX MPEBPALICHUI




OHMOJIOTUYECKH aKTUBHBIX BEIICCTB;
-BBIOMPATh CIIOCOOBI, IPUEMBI, ATITOPUTMBI
pelieHusi OMOTEXHOJIIOTUIECKUX 3a/1a4;
-OIICHUBATh TEXHOJIOTUYECKYIO
3(PEeKTUBHOCTH MPOU3BOICTBA;

- OLIGHUBATh NEPCHEKTHBHOCTH MpoIecca
TEXHOJIOTUM C TO3UIHUH DKOJOTHIECKOM
6e301acHOCTH U 3(PPEKTUBHOCTH.

BIIaJIeET METOJJaMH 3KOJIOTHYECKOT0 00eCIeYeHUsI
MIPOU3BO/ICTBA U MHKEHEPHOU 3aIUThI
OKpYKarollen cpeJibl

[1K-9 BrnageHreM OCHOBHBIMU 3HaeT OCHOBBI COBPEMEHHOM J1a00paTOpHO
METOJlaMH ¥ NpUEMaMHu TEXHUKU ¥ METOJIUKU HCCIICIOBAHUS
IMPOBCACHUA OMOJIOrMYECKN aKTUBHBIX BCIIIECTB
IKCIEPUMEHTAIBHBIX yMeeT - IPOBOJIUTH JIAOOPATOPHBIE
UCCIICIOBAaHUA B CBOCH 9KCIIEPUMEHTHI TI0 BBICTICHUIO U
npoeCCUOHATLHON 00J1acTH; UCCIICIOBAaHUIO OMOJIOTHYECKH aKTUBHBIX
CHOCOOHOCTHIO TIPOBOUTH BEIICCTB U aHATM3UPOBATH TIOJTyYCHHBIC
pE3yJbTaThI;

-ACJ1aTh JOKJIaabl n C006III€HI/IH,
y4aCTBOBATh B NUCKYCCUAX,

BJIage€cT - OCHOBHBIMU METOJAaMH1 U IPpUCMaMU
IPOBEICHUS IKCIIEPUMEHTAIBHBIX
I/ICCJICI[OBaHI/Iﬁ 6I/IOJ'IOFI/I‘~ICCKI/I AKTHUBHBIX
BEIIICCTB,;

- IpaBIJIaMK 0€30MacHON PabOThI

I[JISI (bOpMHpOBaHI/IH BBIICYKA3aHHbIX KOMH@TGHHI/Iﬁ B paMKax JUCHHITIJIMHBI
«XHUMHS OMOJIOTMYECKH aKTHBHBIX BCIICCTB» MPUMCHAIOTCA CICAYIOHINC MCTOIbI
aKTHUBHOTO/ HHTCPAKTUBHOI'O O6y‘lCHI/I$II JICKIUA-AUCKYCCHA, CCMUHAP- AUCKYCCH,

CEMUHAp - Mpecc-KOHPEpEeHITHSI.

Jlekuus-1MCcKyccus
[ToaroToBka nuckyccuu mpemomnpenensier Gopmy €€  IpOBEICHHUS.
Bo03MOXHO uCoNIb30BaHUE Pa3HOOOPa3HBIX BapHAHTOB. 3apaHee ONPEACIIeTCS U
OOBSIBIISIETCA TEMA, TACTCS BpEMs €€ IIOHOCUTh B cebe», coOpaThbCsi ¢ MBICISIMU U
¢ marepuaioM. OCHOBHbBIC BapHAHTHI MOJATOTOBKH K TUCKYCCHH U COOTBETCTBEHHO
(bopMBbI ee IPOBE/ICHHUS:
Y4YacTHUKH, CTpyNIUPOBABIINCEH IO B3TJIAaM, 3apaHee TOTOBST TE3UCHI U

«IyOIUKYIOT» UX, T. €. paCpOCTPAHSIOT Cpeau OYAyIINX YIYaCTHUKOB AUCKYCCHUHU.




[IpenogaBaresib MOKET MOJIYYUTh UX, KAK BCE OCTAJIbHBIC, 4 MOKET U HE TOJIy4aTh
(11 IeMOHCTpALMK CYTyOOil HEUTPAIBHOCTH).

1. [IpeaBaputenbHas MOATOTOBKA HAET Pa3pO3HEHHO, WHIMBUIYaIbHO.
VY4acTHUKY JIOTUYECKH U aKTUBHO TPYHIIUPYIOTCA B «IIAPTUU» B XOJE TUCKYCCHUHU.
B sToM ciiydae nucKyccus HaYMHAETCS C 3asBJICHUS MO3UIIMM, a YK€ TOTOM UJIET
MOJIEMHKA.

2. YYaCTHUKHA HE CKJIOHHBI aKTHBHO TPYMNIHUPOBATHCS U AKTUBHO 3asIBIISTH
no3uiMd. B 3TOM ciyyae ecTh CMBICH pa3ieNuTh TPYNIy Ha MHOATPYIIBI U
MPEIOKUTh UM IOTOBOPUTH MEXKTy coOoil. [Toce pazroBopa mo MajnbIM rpynmnam
KaXJash W3 HUX JIOKJIAJbIBaeT JMOO OOIIyl0 TMO3UILIUI0, JUOO OCHOBHBIE
BBISIBUBILINECS MO3ULINH.

B Xxome moarotoBkM BO3MOXKEH MW TaKOW BapUaHT: MIPENOJaBaTellb
COCTaBIISIET IMEPEYEHb IIOCTAHOBOK BONPOCOB JIA JUCKYCCMM U TEepenacT
0oOy4JaronIMMcst He Kak 00s3aTeNIbHbIN, a KaK OJNH U3 BO3MOXHBIX MOJIX0JI0B.

[IpenonaBarens Ben€T AUCKYyCCHMIO. B Xome MAMCKyCcCMH BEOylIIMd €€
mpernojiaBaresib 00y4aeT HE KakoW-TuOO TO3WIMH, a YMEHHUIO H3jaratb u
apryMEHTHPOBATh JIIOOYIO MO3UIUI0, U30PAHHYIO TEM WU UHBIM YYACTHUKOM.

CeMuHapsl — npecc-KOHpepeHUNH

[To xaxxzoMmy BOmpoCy IIJIJaHa CEMHHapa Mpeno/iaBaTelIeM Ha3HA4YaeTcs
rpymnmna oOy4yaeMbix (3-4 yesnoBeka) B KadecTBe 3KcrepToB. OHM BCECTOPOHHE
U3YyYaroT MpoOJEMy WM BBIIETSIOT MOKIAAUMKa IS WU3JIOKEHHUS TE3MCOB IO HEH.
[locne mepBoro nokjgazga YYaCTHHKM CEeMHHapa 3a7aloT BOIPOCHI, HA KOTOpbIE
OTBEYAIOT JOKJIQJUUK U JAPYTHE WICHBI KCIEPTHON rpymnmbl. Bompockl U OTBETHI
COCTaBIISIIOT ILIEHTPAJIbHYIO 4YacTh cemMuHapa. Ha OcHOBe BONpPOCOB M OTBETOB
pa3BepThIBACTCsl TBOpYECKas JHUCKYCCHs, WTOTU KOTOPOM TOABOAAT CHadalia
JOKJIQUMK, a 3aTeM MpernojiaBaTesib. AHAJOTUYHBIM 00pa3oM OOCYXTAaroTCs WU
Jpyrve BOMNPOCHI IJJaHA CEMUHAPCKOro 3aHsATHS. B 3aKiIl0YuMTENbHOM CIIOBE
npenojaBaresib MOABOJAWT HWTOTM OOCYXKJICHHS TEMbI, OIIEHUBAeT padoTy

AKCIIEPTHBIX TPYIII, ONPEACISIET 3a1a91 CAMOCTOSITEIbHON PaOOTHI.



|. CTPYKTYPA U COJEP)KAHUE TEOPETHUYECKOM YACTH KYPCA
36(uac.) B ¢popme akTUBHOTO 00y4ueHus 4(uac.)

Paznen |. BBeneHue B XUMHIO OMOJIOTMYECKH AKTHMBHBIX BelleCTB.
Crepeousomepus (4 uac.)

Tema 1. BBeieHne B XUMHIO OHOJIOTMYe€CKM AKTHBHBIX BellecTB (2 yac.)

3HaueHue OMOJOTMYECKHM AaKTUBHBIX BemlecTB. [lonudyHKnoHanbHbIE
Mosiekynbl.  OmpeneneHue, kinaccwel. Jluenwsl. HeHaceieHHBIE KapOOHWIHHBIC
coenuHenus. Juonbl. JlnamuHbl. AMHUHOCTIUPTHI. JIMKapOOHWIbHBIE COCAMHEHUS
(mnxapOOHOBBIE KHCJIOTBI, OKCOKHCIOTHI). OKCHKapOOHHJIBLHBIC COCIUHCHUS.
AMUHOKapOOHUIBHBIE COCTUHEHUS.

Tema 2. Crepeousomepus (2 4ac.)

Knaccudukanusa. I'eomerpuueckas wuzomepus. Onrtuyeckas H3OMEPHS.
XupanbHblid 1IeHTp. DHaHTUOMEpHI. Jnactepeomepsnl. [IpoekimoHHbie (HOPMYIIbI
®dumepa. Homenknatypa crepeonsomepoB. Kondopmaruu Mosieky.

Pa3nen Il. YraeBoanl (4uac.)

Tema 3. Knaccupukanus yriaeBogoB. XuMmuueckne cBOMCTBA. (2 4ac.)

Yrnesoawl, omnpeaeneHue, ¢ynkauu. Knaccudukanus — yriieBoJOB.
Crepeoxumusi 1 KOHGOpMAIIMK MOHOcCaxapusioB. MyrtapoTamus. [THUKO3UIBL.
OU3NKO-XUMUYECKME CBOMCTBA MOHOCAxapuaoB. Peakuuu moayaueTrajibHOTO
TUAPOKCHUIIA, PEAKIMH CIHUPTOBBIX TPYII, PEaKIUU MO KapOOHWJIBHOW TpymIIe.
BoccranoBnenue A0 rmiuToB. OKHCIEHUE 10 TJIMKAPOBBIX KHUCIOT. OKUCIEHUE
JI0 TJIMKOHOBBIX KUCJIOT. OKUCIEHUE JI0 TJIMKYPOHOBBIX KUCIIOT.

Tema 4. Ilpupoanbie MoHOCaxapuasbl (2 yac.)

OxucnurensHas Aerpafanus caxapoB. OOpa3oBaHUE TPOCTHIX U CIOMKHBIX

3¢upoB. CunTe3 wm pgerpajanus MOHOcaxapuZoB. Onurocaxapuipl u
MOJIMCaXapybl. Mertonpl OnpeIeTICHUS CTPYKTYPBI: XUMHUYECKUE,
dbepMeHTaTUBHEIE, (bU3UKO-XUMHYECKHE. OTtnenbHbIe MPEACTABUTENN

noJiucaxapuioB. B3auMoOCBsI3b  CTPYKTypbl M OHOJOTMYECKHX  (DYHKIUH.
['mukokoHbroraTel. Jlucaxapuasl, CTpOCHUE, CBOMCTBA. Jlucaxapuabl: MajabTo3a U

JJAKTO3a, I‘CHTI/IO6I/IOSa, HCJ'IJIO6I/I038., caxapo3a. HOJII/ICB.X.':lpI/II[BI:



roMonojucaxapuabl (Kpaxmall, aMuiio3a, TJIMKOT'eH, IEJUTI0JI03a, JEKCTPHHBI).
["eTepo-nonucaxapuabl - MPOTEOTINKAHBI (rmamypoHoBast KHCJIOTA,
XOH/IPOUTHHCYJIb(ATHI, TemapuH). [IuMKompoTeuabl. MeToasl BBIICIACHUS U
aHaJlM3a MoJINCaXapuIoB.

Paznen |11, JIlunuawl (4 gac.)

Tema 5. HeombLisiemble Junuabl. Heomblasiemble Junuabl (2 yac.)

Jlumunel, ompenenenue, kiaccuduxaims. CTepeoxXxuMusi U HOMEHKIATYpPA.
OCOOEHHOCTH CTPYKTYpBI JIUIUJIOB KaK KOMIIOHEHTOB OHMOJOTMYECKUX MeMOpaH.
OyHKIMU JTUTAI0B. HeoMbUIIEMBbIC JIMITHUIBI. CTEPUHBI, U30MPEHOUIBI, KUPHBIC
KHCIIOTBI, IPOCTaHOUABI. [ napodoOHbIe U THAPO(PIIIEHBIE KOMIIOHCHTHI JINTTHIOB.
HeliTpanbHble TUMHUIBI: OCHOBHBIE KJIACCHI.

Tema 6. Crepuabl. OMbLIsIEMbIE JUIUABI (2 Yac.)

Crepunsl, ctpoenue, cBoiictBa. dochomunuasl. Kraccubukamus wu
HOMEHKJIaTypa. Bocku, cTpoeHue, CBOWMCTBA. AUWITIULEPHUIB, CTPOCHHUE,
CBOMCTBA. ['muuepodocdonumnuasl (bocharumnas KHCJIOTA,
docharuaunsTanosamut, Gocharuauaxonut, (ocharuamicepun). CTpoeHue u

CBOMCTBa OMOMEMOpaH.

Pasznen V. AMUHOKHCIIOTBI, 0€JIKH, MENTHIbI, HYKJIE€HHOBbIe KHUCI0THI
(10 uac.)
Tema 7. AMUHOKHUCJIOTHI (2 4ac.)

Homenkiatypa u kiaccuukanys aMUHOKUCIOT. XUMHUYECKHUE CBOMCTBA
aMUHOKHCJIOT. 10 KapOOKCHUJIbHOW Tpyrmre, mo amuHorpynmne. Crepeoxumus
aMHUHOKHUCJIOT. Panemm3anust aMHUHOKHCIOT. DU3NKO-XMMHUYECKHE CBOMCTBA
aMUHOKHUCIOT. DYHKIMU HEOEIKOBBIX aMUHOKHUCIOT. DYHKIIMOHAIBHBIE TPYIIIHI.
@OyHKIUY OETKOBBIX AMUHOKHUCIIOT.

Tema 8. IlenTuasni (2 yac.)

Crpoenue mnentugoB. Kiaccudukanus u HoMmeHKiatypa. CTepeoxXummus
NenTUaIHOU cBsa3u. OnpeaesneHne NepBUYHON CTPYKTYphl nenTuioB. OnpeaeneHue

AMHMHOKHCJIOTHOT'O  COCTaBa. MCTO,Z[I)I OIIpCACIICHUA N- u C-KOHH@BBIX



aMUHOKHUCHOT. OmnpeneneHue aMUHOKUCIOTHOW IOCJEN0BATEIbHOCTH. MeETObl
co3laHusl menTuaAHoi cBs3u. Kmaccumdeckuit cuHTes mentuaoB. TBepmodasHblii
CUHTE3 IENTUO0B. 3alIUTHBIEC IPYIIIBI B IENTUAHOM CHHTE3€. bruosiornueckas poib
NENTUIOB.

Tema 9. Beakn (2 uac.)

IlepBuuHas ctpykTypa OenkoB. BumoBas cnemuduunocts. Konpopmanus
NeNTUAHBIX Ilerneld B Oenmkax (BTOpWYHAs, TpPETUYHAs CTPYKTyphl).Meton
CEKBEHUPOBAHUS CTPYKTYpbl Oe€ika. 3aBUCHMOCTb OMOJOIMYECKHX CBOWCTB OT
BTOPHUYHOM M TPETHUYHOM CTPYKTyp. UYeTBepTuuHas CTpyKTypa OEIKOB.
3aBUCUMOCTh OHMOJIOTUYECKH AKTHUBHBIX OEJIKOB OT YETBEPTHUHON CTPYKTYPHI,
KOOIIEpaTUBHbIE HM3MEHEHMs] KOH(popManuu MporoMepoB. DyHKIUU OEIKOB B
opranusme. CTpykTypHble Oenku. TpaHCHOpPTHBIE M pe3epBHble Oenku. benku c
3alUTHBIMU  (YHKIUSIMH. AMHHOKHUCIOTHBIA cocTaB OenkoB. buonoruueckue
bynkuun OenkoB. DUBMKO-XMMHUYECKHE CBOWCTBA O€NKOB: amM(pOTEPHOCTD,
pacTBOPUMOCTb. MeTO bl BBIJICICHHS OENKOB (FOMOIE€HU3ALINS, COIFOOUTM3ALIMS U
DKCTpaKILIMS, (bpakMOHUPOBAHUE, JIeHaTypaLus, TUaNn3,
yabTpaleHTpudyrupoBanue, reib-QuibTparus). XUMUYECKUH  CUHTE3 W
Mo U (UK OCIIKOB.

Tema 10. HykiienHoBbI€ KHCJIOTHI (2 yac.)

HyxneunoBble kucnotel. KoH@opmamuss KOMIOHEHTOB HYKJIEHHOBBIX
kucnot. [lepBuynast, BTopruyHas, TpetnuHas ctpykrypsl. Otnnune JJHK ot PHK.
PU3NKO-XUMUYECKUE CBOMCTBA HYKJIEMHOBBIX KHCIIOT.

Tema 11. CBoiicTBa HyKJI1€0THAOB (2 4ac.)

Hyxneo3unpel. CrpoeHne  HyKI€O3WOB. THI  TIMKO3UIHOM  CBS3H.
Homenknarypa HYKJICO3UJIOB. XumMugeckas Mo UKaLHs 1o
reTepOLUKINYECKOMY OCHOBAHMIO, MO YIIEBOAHOMY (parMeHTy. YCTOWYUBOCTh
N-rnuko3uaHbeix cBsazeil. Hykneotuasl. CTpoeHne, HOMEHKIaTypa. Beinenenue u

uneHTugukanuss HykieotuaoB. OrmpeneneHue Ttuna Hykieotunaa. CuHTE3



HYKJICO3U 0B IMpAMbIM BSaHMOHeﬁCTBHeM. Cunres HYKJICO3H 0B u3

aMHHOCAXapOB.

Pasznen V. I'ereponukiaundeckne coeqnuenus (4 yac.)

Tema 12. I'eTeponukanvyeckune coexnHenns (2 yac.)

Knaccudukanuss wu HoOMeHknarypa. llsaTuuneHHble a30TcoAepIKalliue
TeTEPOIMKIBI ¢ omaHuM retepoaromoMm. I[luppon. I[lopduusl.  HMumomn.
[IlecTuunieHHBIE A30TCOJEPIKAIIME TETEPOLUMKIbI C OJHUM T'€TepOaTOMOM.
[MupuauH, XuMHYeCKHWe CBOMCTBa. I[Ipow3BojHble mUpHIWHA (HUKOTHHOBAS
KHCJIOTa, aMHJT HUKOTHHOBOW KHCIIOTBHI, BUTaMHH B6 w 1p.). XuHOIMH W
W30XUHOJIMH, XUMUYECKUE CBOMCTBA, IPOU3BO/IHBIC.

Tema 13. T'eTeponuK/JNYeCKHEe OCHOBAHHS NHPUMHIUHOBOIO U
IIyPUHOBOIO PsiaA.

[IaTraneHHble T€TEPOLUKIIBI C ABYMSI aromaMu azoTta. Umumazo. [Tupasou.
[TupuMHUANH ¥ €ro MPOU3BOAHBIC. ypallwii, TUMUH, IUTO3UH. Knaccudukarus u
HOMeHK/IaTypa. KoHaeHCHpOBaHHBIE T€TEPOIUKIIBI: WHI0A, MOP(HUHBI, ITyPHUHBI.

[Ipon3BonHbIE TypUHA - aJICHUH, TYaHUH, MOY€Basl KUCJIOTA.

Paznea VI. Xumusi ropmoHoB, pepMeHTOB, BUTAMUHOB (10 uac.)

Jekuyuu «akmuenozo umenusny ¢ ucnoawvzoeanuem MAO(4uac)

Tema 14. Xumusi ropMoHOB (24ac.)

[Tonsitue 06 sHmOKpUHHOM cucTeme. Kimaccudukamuss Mo XUMHUYEKCKOU
npupoze. 'opMOHbI 6K, TOPMOHBI-IENTHIbI. MeXaHu3M JeiCTBUS Ha OpraHu3M
yenoBeka (MHCYJIMH, TUIIOKaroH). ['OpMOHBI, TMPOW3BOAHBIC AMHUHOKHCIIOT.
MexaHu3M JAeHCTBUS Ha OPraHu3M YesioBeka (aapeHalnH, THPCOUIHBIC TOPMOHBI).
CrepouHble TOPMOHBI M MEXAaHU3M UX JCHCTBUS Ha OPraHU3M 4YEJOBEKa
(TrOKOKOPTUKOUIBI). ['OpMOHBI MOJIOBBIX JKeyie3. MexaHu3Mm JCHCTBHUS Ha
OpraHu3M 4YeJIOBeKa. AHTHOUOTHUKH: XapPAKTEPUCTHKA, MCTOYHUKH B IHIIEBHIX
MPOAYKTaX, UCIIOJIb30BAHUE B MUIIEBOM MPOMBIILICHHOCTH.

Tema 15. ®epmenTbl. (2 yac.)



Omnpenenenue, cpoiictBa ¢epmentoB. Kiaccupukanus u HOMEHKIATypa.
Crpykrypa depmentoB. M3obepmentsl. KodakTopbr ¢epmMeHTOB. AKTHUBHBIC
neHTpsl hepMeHToB. [IpuHimnbl hepMEeHTaTUBHON KUHETHUKHU.

Tema 16. Buramunbl (2 yac.)

3HaueHHe BUTAMHUHOB /i opraHusma. Knaccudukanus, oTaudus Kupo- u
BOJOPACTBOPUMBIX  BUTaMUHOB. OOIIMEe NpPUYUHBI W NOpU3HAKU a- U
TUTIOBUTAMUHO30B. [ mmepBuTamMuHO3bl.  DyHKIMOHAIBHAS  KIacCU(HUKAIUs
BOJOPACTBOPUMBIX  BUTaMUHOB.IlyTM uX mpeBpaiieHus B  KOPEPMEHTHI.
BurtamuHono00HbIE COSTUHEHMUS.

Tema 17. BonopacrBopuMbIe BUTAMHUHBI

Dopma nposedenus nekyuu — ouckyccus (MAQ) (2 gac.)

TuaMuH: nuIIeBble UCTOYHUKHU, KOoDepMeHTHas: ¢opma, ydyacTue B oOMEHe
BEIECTB, Oepu-0epu. ACKOPOMHOBAs KUCJIOTA: CTPYKTypa, CBOMCTBA, MHIIEBHIC
HUCTOYHUKH, OuoXxumHudeckue (GyHKIHUU, HUCIOJB30BAHUE B MEIUIMHE, IMHTA.
PubodnaBuH: nuieBble UCTOYHUKH, (PIIaBUHOBBIE KOPEPMEHTHI H (PEPMEHTHI, UX
OCHOBHbIE (DYHKIIMM B OOMEHE BEIIECTB, NPHU3HAKM aBUTaMHUHO3a. Hwuaruh:
CTPYKTYypa, MUIIEBbIE UCTOYHUKH, HUKOTUHAMUJIHBbIE KODEPMEHTHI U UX OCHOBHBIE
GbyHKIIMH B OOMEHE BelecTB, neiuiarpa. Butamua B6 u maHTOTeHOBas KHCIIOTA!
MUIIEBbIE HUCTOYHHUKH, KOGepMeHTHbIe (OpPMBI, ydyacThe B OOMEHE BEIIECTB.
@onueBast kuciaora: KodepMmeHTHas Qopma, Ouosornueckue GQyHKUUH H
MEUIIMHCKOE 3HAYEHUE, AHTAaroHUCThl (posmeBOM KUCIOTHL. B, u OuoOTHH:
OMOJOTMYECKOE U MEUIIMHCKOE 3HAYEHHUE.

Tema 18. ZKupopacTBoprmMbie BATAMUHBI

@Dopma nposedenusn nexkyuu — ouckyccus (MAO) (2 uac.)

KapoTun n BUTaMHH A: MUIIEBbIC UCTOYHHUKH, aKTHBHBIC (D)OPMBI BUTAMHUHA
A, Owmonornueckne (QGYyHKIIUU, TPOSIBICHHS aBuUTamMuHO3a. Butamumuel E u K:
ononornyeckue (GyHKIUU, MPU3HAKKA aBUTAMUHO30B, MEIUIIMHCKOE 3HAYCHUE.

Buramun /1.



1. CTPYKTYPA U COJEP)KAHUE MPAKTUYECKOM YACTH
KYPCA

Ipakruuyeckue 3ansaTus (36uac.) MAQO(8 gac.)

Tema 1. BBeneHue B XUuMHUI0 OM0JI0TH4€CKH AKTHBHBIX BellleCTB.
Crepeousomepusi(4uac.)

Hean padoTbi: O3HAKOMUTHCA € 3a/1auaMu U LesiMu Kypea. [Tonyyuts
MOHATHE 00 OCHOBHBIX KJlaccaxX OMOJIOTMYECKH aKTUBHBIX BEIIECTB,
CTEPEON30MEPHH.

Conep:xkanue padoTbl:

1. Ienu u 3amaum Kypca.

2. 3HaueHue OMOJIOTMYECKH aKTUBHBIX BEIIECTB.

3. TNomudyHkimoHanbHbIe MOEKYIbI. OnpenesaeHue, KiIacchl.

4. HenacholieHHbIE KApOOHUIBHBIE COCTMHEHUS.

5. JuxapOoHUIIbHBIC COCTUHEHUS (muxapOOHOBBIE KHCJIOTHI,
OKCOKHCIIOTBI).

6. OxcukapOOHMIIBHBIC COSTUHCHHS.

7. AMHHOKapOOHMJIBHBIC COCTMHCHUS.

8. T'eomerpuueckas u3oMepusi.

9. OnTuyeckas usomepus.

10. HomenknaTypa cTepeon30MepoB.

Tema 2. YriaeBoabl (4uac.)

Hean padorei: [ToayunuTh NoHATHE 00 OCHOBHBIX (PYHKIUSX,
KJIaCCU(UKALIMU, CTPOCHUU YTJIEBOJIOB.

Conep:xkanue padoTbli:

1. VraeBoasl, onpeneneHue, GyHKIUU.

2. Knaccuduxarms yrieBoaos.

3. Crepeoxumus 1 KOHPOPMALIMK MOHOCAXapUIOB.



4. DU3MKO-XUMUYECKHUE CBOMCTBA MOHOCAXAPHUIOB.

5. T'muko3uapl. B3anMocBs3b CTPYKTYpPBI M OMOJIOTUYECKUX (PYHKIIHHA.

6. Omnurocaxapuzbl ¥ HOJIUCAXAPUIBI.

7. Mertoapl ompeneneHus CTPYKTYpbl: XHMUYECKHE, (hepMEHTAaTHUBHEIE,
(U3UKO-XUMHUYECKHUE.

8. Jlucaxapuasl: MajbTO3a M JIAaKTO3a, TE€HTHOOMO3a, LemIo0no3a,
caxaposa.

9. Tlonmcaxapuipl: TOMOIONUCAXAPUIBl (Kpaxmall, aMHI03a, TJIMKOTEH,
IEJUTION03a, IEKCTPHHBI).

10. I'ereponionmcaxapuabl - MPOTCOTIUKAHBI (THATYpOHOBAsE KHCIIOTA,

XOH/IPOUTHHCYJIb(ATHI, TeIIAPHH).

Tema 3. JIunmasl ( 4uac.)

Heapb padortel: [lonyunTts noHATHE 00 OCHOBHBIX (QYHKIUSX,
KJIacCU(PUKalMU, CTPOSHUHN JTUIUAOB.

Conep:xkanue padoTbi:

1. Jlununel, omnpeneneHue, kinaccupukauus. DyHKUUA  JIUMHIOB.
CrepeoxrMusi © HOMEHKJIATYypA.

2. HeombuisieMble JHNUABL: CTEPUHBI, U30MPEHOMUbI, >KUPHBIE KHUCIIOTHI,
MPOCTAHOU/IBI.

3. HeiiTpanbHble TUMUABI: OCHOBHBIE KJIACCHI.

4. Crepupipl, CTPOCHHE, CBOWCTBA.

5. ®ochomununapl. Knaccudukaius 1 HOMEHKIATypa.

6. AuuMarauuepusl, CTpOEHUE, CBOMCTBA.

7. T'mauepodochomunuabi (bocharunnas KHCJIOTA,

dochartuanasTaHoaamMuH, GochaTHIUIX0IMH, GochaTuarICepUH).

Tema 4. AMUHOKHCJIOTBI, 0eJ1KH, menTHabI(449ac.)
Heab padortbi: [lomyunTs NOHATHE 00 OCHOBHBIX (DYHKIIHSIX,

KJIacCU(UKAIIUUA, CTPOCHUN OEJTKOB.



Conep:xanue padoThI:
. Homenknarypa u knaccuukaiusi aMAHOKHUCIIOT.
. OU3NKO-XUMHUYECKUE CBOMCTBA aMUHOKHUCIIOT.
. CTepeoxumusi aMuHOKHUCIIOT.

. Ctpoenue nentuaos. Kiaccudukanus 1 HoMeHKIaTypa.

1
2
3
4
5. CTepeoxuMus NENTUIHON CBSI3U.
6. Onpenenenne NEPBUUHON CTPYKTYPHI IENTHIOB.
7. OnpejeneHre aMMHOKUCIIOTHOTO COCTaBa.
8. IlepBuunas cTpyktypa O6enkoB. BumoBas cienmupuaHOCTb.
9. Kondopmarus MenTHAHBIX Iieneil B Oelkax (BTOpUYHAS, TPETUYHAS
CTPYKTYPBI).
10. YerBepTudHas CTpyKTypa OEIKOB.
11. ®yukiuu 0€TKOB B OpraHu3Me.

12. AMUHOKHUCIIOTHBIN COCTaB OEJIKOB.

13.OUBHKO-XUMHUUYECKUE CBOMCTBA OEIIKOB.

Tema 5. HykiienHoBble KHCJI0ThI(44ac.)
Hean padorsi: [ToayyuTs noHATHE 00 OCHOBHBIX (PYHKITUSIX,
KJ1accu(uKaImu, CTpPOSHUN HYKJICUHOBBIX KUCIIOT.
Conep:xkanue padorbl:
. CTpoeHne HyKJI€O3UI0B.
. HoMeHknaTypa HyKII€03U10B.
. Hykneotunapl. CTpoeHue, HOMEHKJIATypa.
. Kordopmarniys KOMIOHEHTOB HYKJIEHHOBBIX KHUCIIOT.
. CUHTE3 HYKJICO3UI0B.
. CUHTE3 HYKJIEOTHIOB.
. HyknennoBelie kucioTel. [lepBruyuHas, BTopuyHas, TpETUYHAS CTPYKTYPHI.

. Otmuume JJHK ot PHK.

© 00 N O O B~ W N -

. DU3HKO-XMMUYECKUE CBOMCTBA HYKJIEMHOBBIX KHUCJIOT.

Tema 6. I'eTeponukiindyeckue coequHenmnsi(44ac.)



Heapb padortpi: [lonyunTh NOHATHE O FETEPOLMKINYECKUX COCAUHEHUSX,
UX CTPOCHUH, Kinaccuukanuu u QyHKIUAX.

Conep:xkanue padorbl:

1. Terepouuknnyueckre OCHOBAHUS MUPUMHUIMHOBOTO U IyPUHOBOTO psifa.
Knaccudukanus u HoMeHKIIaTypa.

2. TlpowsBoanble mupuanHa (HUKOTHHOBAs KHCIOTA, aMHJ HUKOTHHOBOW
KHCJIOTHI, BUTaMUH B6 u 11p.).

3. lllecTu4sieHHbIE T€TEPOLIMKIIBI C ABYMS T€T€POATOMAMH.

4. TlupuauH W €ro  MPOW3BOJAHBIC.  ypauuj, TUMHH, IIUTO3HH.
Kinaccudukanys 1 HOMEHKIIATypa.

5. Unnon, nopduHsl, MypuHHIL.

6. [IponsBoaHbIC TypHHA - a[IEHUH, TyaHWH, MOYEBasi KUCJIOTA.

7. Pemenue 3anay.

Tema 7. @epmenTtbi(44ac.)

Hean padorei: [ToayyuTh NOHATHE 00 OCHOBHBIX (PYHKIUSX,
KJaccuukanuu, CTpoeHun (HepMEHTOB.

Conep:xkanue padorbl:

8. Ompenenenue, cBoCTBa (HEPMEHTOB.

9. Knaccuduxarus 1 HOMEHKIATypa.

10. Ctpykrypa dhepMeHTOB.

11. KodaxTopsl pepmMeHTOB.

12. AKTHUBHBIEC LIECHTPBI (EPMEHTOB.

13. IIpuHuunel pepMEHTaTUBHOW KUHETHKHU.

14. Peruenue 3agau.

Tema 8. Xumust ropmonoB(4uac.) Cemunap — npecc-koHpepeHuust

Heab padorel: [lomyunTs NOHATHE 00 OCHOBHBIX (DYHKIIMSIX,
KJ1accu(UKaUU, CTPOEHUU TOPMOHOB.

Conep:xanue padoThI:

1. Tlonsatue 00 PHAOKPUHHOMN CHCTEME.



2. TopMOHBI O€IKH, TOPMOHBI-TICIITHIBI, MEXaHU3M JICHCTBUS Ha OPTaHU3M
qesroBeka (MHCYJIMH, TJIFOKaroH).

3. T'opMOHBI, TPOU3BOAHBICE aAMHHOKHCIOT, MEXaHW3M JCUCTBUS Ha
OpraHH3M YesioBeKa (aapeHaInH, TAPCOUTHBIC TOPMOHBI).

4. CrepougHble TOPMOHBI M1 MEXaHU3M HX JICUCTBUS HAa OPTaHU3M YeJIOBEKa
(TTIFOKOKOPTHUKOMIBI ).

5. T'opMoOHBI 1TOJIOBBIX keje3. MexaHu3M JeHCTBUS Ha OpraHu3M Y€I0BEKa.

Tema 9. Buramunbl. BogopacrBopumslie, ;)KHpOpacTBOpPUMbIE
BuTaMHHBL (44ac.) Cemunap — npecc-KoHdepeHnus

Heapb padortel: [lonyunTs NOHATHE 00 OCHOBHBIX (PYHKIIMSIX,
KJIacCU(pUKaMU, CTPOEHUN BOAOPACTBOPUMBIX U KUPOPACTBOPUMBIX BUTAMHUHOB.

Conep:xkanue padoTbl:

1. 3HaueHue BUTAMUHOB ISl OpPraHU3Ma.

2. Knaccuduxanmsi, oTIM4us )KUPO- U BOJOPACTBOPUMBIX BUTAMUHOB.

3. TwamuH, HuauuH, QonueBas Kuciaora, puOO(IaBUH MHUIIECBbIC
MCTOYHUKH, OMONOrn4eckue (QyHKIHUH, TPOSIBICHUS aBUTAMUHO3A.

4. AckopOuHOBasi KHCIIOTA: OHOJIOTMYECKHE  (YHKIMH, MPU3HAKH
aBUTaMHUHO30B, MEULIMHCKOE 3HAUYCHHUE.

5. Buramun B6, mantorenoBas kuciaota, B, 1 OHOTHH.

6. Kapotun u BUTaMMH A: MNUIIEBbIE WCTOYHUKU, AKTUBHBIE (POPMBI
BUTaMHHA A, OMOJIOTHYECKUE (PYHKIIMHU, TIPOSBIICHUS aBUTAMUHO34.

/. Buramussl E u K: Ouonoruveckue ¢GpyHKIMH, TPU3HAKK aBUTAMUHO30B,
MEIULMHCKOE 3HAUYEHNE.

8. Bwuramun /I.

JlaGopaTopHbie padorsl (18 uac.)

Jlabopatopuass pabota Nel. Benenume. IlpaBmma TexHukn 0€30MaCHOCTH.

JlabopartopHas mmocyza o0Iero Ha3HauYCHUs ¥ IpaBuiIa paboThI ¢ Hel (2 Jac.)



Jlabopatopuass pabota No2. CrtpoeHue u (PU3MKO-XUMHUYECKHE CBONCTBA
MOHOcCaxapuaoB (2 yac.)

Jlabopatopnas pabora Ne3. CrpoeHMe U XMMHUYECKHE CBOMCTBA
nucaxapuaoB (2 ygac.)

Jlabopatopnass pabora Ne4. CrpoeHne U XHUMHYECKHE CBOMCTBa
nosucaxapuaoB. [lomydenue d- rirOKo3bl U3 HEIUTIONO3BL. (2 Yac.)

JlabopatopHass pabota NeS5. DU3MKO-XMMHUYECKHE CBOWCTBA JIMITHJIOB.
[Tony4yeHune X01eBOM KUCIOTHI U3 KeIuu. (2 4ac.)

JlaGopatopHas pabota Ne6. DUMKO-XMMHUYECKHE CBONCTBA OEJIKOB.
O6patumMoe u HeoOpatumoe ocaxicHue OenkoB. KauecTBEeHHbIE peaklUd Ha
byHKUMOHATBHBIE ~ TpyHmbl  OenTkoB U aMuUHOKMCIOT — OmpeneneHue
u3oasiekTpudeckoi Touku (MIT) Oenka (2 yac.)

Jlabopatopnas pabora Ne7. depmentsl. OTkpbiTHE (DEPMEHTOB B
onooobekTax. CoiictBa (pepmeHToB. CpaBHHUTENBHOE JEWCTBUE (DEPMEHTOB H
HEOMOJIOTUYECKUX KaTalnu3aTopoB (2 Jac.)

JlaGoparopHas pabota No§. DU3UKO-XUMHUYECKUE CBOMCTBa
BOJIOPACTBOPHMBIX M KHUPOPACTBOPUMBIX BUTAMHUHOB, KAUECTBEHHBIC PEAKIIMHA Ha
BUTaMHHBI. [loTydeHrne KpUCTAIITMYECKOTO KapOTUHA U3 MOPKOBH. (24ac.)

JlaGoparopnas padora Ne9. [TonydeHue coeil OKCHKHUCIOT U U3yYCHHUE UX

CBOMCTB.(24ac.)

I1l. YYEBHO-METOIAMYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBHON PABOTHI OBYYAIOIIUXCSI

Y4ebHO-MeTOAMUECKOe oOecrieueHne CaMOCTOSTEIIbHOM paboTHI
o0ydarommxcs M0 JUCHUIUIMHE «XHMHS OHOJOTMYECKH AaKTHUBHBIX BEILECTBY
npeactaieHo B [Ipunokenuu 1 u BKIIOYaeT B ceOs:

IUTaH-Tpa(UK BITIOJHCHHUS CAMOCTOSITEIILHOW paOOTHI 10 JUCIUTIINHE, B TOM
YHCJIe TPUMEPHBIC HOPMbI BDEMEHHU Ha BBITIOJHEHUE 110 KAXKIOMY 3aJIaHUIO;

XapaKTePUCTHKA 3aJaHHN JUII CaMOCTOSITSIIBHON pa0OThl OOYYAIOIIUXCS H

MCTOJUYCCKHC PCKOMCHIAIINH 110 UX BBIIIOJIHCHHIO,



TpeOOBaHUS K  NPEACTAaBICHUIO U O(OPMIICHHIO  pe3yJbTaToB
CaMOCTOATENBbHON pabOTHI;

KPUTCPHUH OICHKH BLIIIOJTHCHU S CaMOCTOSITEJIbHOM pa6OTLI.

IV. KOHTPOJIb JOCTUXKEHWS IIEJIEM KYPCA

Ne Kontponupyemsie Kopap! u stamnsr popmupoBanus OneHoYHbIE CPECTBA

n/n paszensl / TeMbl KOMIIETEHINH TEKYIIHH IIPOMEKYTO
JUCLIAIUIMHEI KOHTPOJIb YHas
aTTecTauus

1. Paszgen I. OK-5 3HaeT npeamer u | YO-1-— OK3aMeH
Brenenue B 3a/1auu. cobecenoBa | Bompocsil-8
XUMUIO Knaccudukanuro U | HHE,
OMOJIOTHYECKU HOMEHKJIATYpPy [1P-4 -
AKTHBHBIX OpraHUYEeCKON XUMUU U | pedepar
BEILIECTB. OMOJIOTHYECKHU
Crepeounzomepust AKTHBHBIX BEIIECTB.
3HavyeHne
OMOJIOTHYECKH
AKTUBHBIX BEIIICCTB.
[MonudyHKMOHATEHEIE
MOJICKYJIBI.
Henacpimennsie
KapOOHUJIbHBIC
COCIUHEHUS. JIAOJIBL.
JnamMuHsbI.
AMUHOCTIMPTHI.
JlnkapOOHUIIbHbBIE
COETUHEHUSI.
I'eomerpuueckyro 51
ONTUYECKAs H30MEPHIO.
Kondopmanmro
MOJICKY.
Ymeer

1.IIpoBoanTh
KauyeCTBEHHBIC
peaKiuu Ha CIIUPTHI,
(heHobI.
2.Hayuno
000CHOBBIBATh
Ha0JIt0/1aeMbIe SIBIICHUSI.
Bnaneer

1.HaBbikamu
0e30omacHoOi paboTHI B
XUMUYECKOU
nabopaTopuu, ¢
XUMHYECKOH MOCYI0M,




pEeaKkTUBaMHU,
npubopamu 1Jist
IIPOBEECHUS PU3UKO -
XUMUYECKUX U3MEPEHUN
BXOJIHOTO KOHTPOJIS
CBIPbSl U MaTEpUAJIOB.
2.HaBbikamu
BBITIOJTHEHUS
KAauyeCTBEHHOT'O aHAJIN3a.
3.HaBbikamu paboTHI C
y4eOHOH, HAyYHOH,
Hay4HO-IIONYJIIPHOMN
JIUTEPATYPOMi, CETBIO
Hurepner s

npodeccrnoHaIbHOR
JIEATEIBHOCTH.
4 .HaBrikaMu
pedepupoBaHmsl.
Pazgen Il. OK-5 3naet knaccudukaruio | [1P-4 - OK3aMeH
VYrneBojbl OIIK-2 | yrieBomos. pedepar Bomnpocsr
OIIK-3 | XuMu4uecKHne CBOMCTBA 21-26
IK-3 yriaeBooB. [Ipupoaasie
I1K-9 MOHOCAXapHU bl
YmMmeer

1 .IIporno3upoBathb
HalpaBJIeHUE U
pe3yabTat GU3NKO-
XUMHUYECKUX TPOIIECCOB
U XUMHUYECKUX
MIpEBPAIICHUI
OMOJIOTNYECKH BaXKHBIX
BELIECTB B OPraHU3ME.
2. IIpoBoauTh
KaueCTBEHHbIE PEAKIINU
Ha MOHO-,
MOJINCaXapu/Ibl.
3.IlpencraBusTh
Pe3yNbTaTh
9KCIIEPUMEHTOB U
HaOJI0/IeHUH B BUE
3aKOHUYEHHOT0
MIPOTOKOJIA
HCCIIEI0OBaHUS.
4.ITonmp30BaThCs
yueOHOMW, HAyYHOH,
Hay4HO-TIONYJIIPHOI
JIUTEPaTypOu, CEThIO
WNuteprer s
npodeccroHanbHOM
JESTEIBHOCTH

Bnaneer
1. HaBrikamu




MMOCTaHOBKH U
BBITIOJIHEHUS y4eOHO-
HCCIIEIOBATENbCKON 1
3KCIIEPUMEHTAIBHON
paboTHI.

2. HaBbikamu
pedepupoBaHusi.
3.HaBbikamu ycTHOTO
oO01IeHus.

Paznen
JIunu el

OK-5
OIIK-2
OIIK-3
[1K-3
I1K-9

3HaeT KIACCU(PHUKAIHIIO
HEOMBIISIEMBIX
JIUIHIOB, OMBLISEMBIX
munuaoB. CTepuib,
CTPOEHUE, CBOMCTBA.
dochonumnmbl,
KJIACCU(PUKALINIO U
HOMEHKJIaTypy. Bocku,
CTPOEHUE, CBOMCTRBA.
ANMITIUICPUIB,
CTPOEHUE, CBOMCTBA.
I'munepodochonumuapt

YmMmeer

1.BeImtosigATE
KaueCTBEHHBIC PECAKIIHH
Ha MHOTOATOMHEIE
CIIUPTEL,.
3.IlpencraBusTh
PE3YIIbTATHI
JKCIIEPUMEHTOB U
HaOJIIOEHU B BUIIE
3aKOHUYECHHOT'O
MIPOTOKOJIA
HCCIICIOBAHUS.
3.Hayuno
000CHOBBIBATh
HaOJII0TacMBIC SIBJICHUS.

Bnaneer

1. HaBbikamu 6e3-
OIacHoi paboTHI B
XUMHYECKON
nabopaTopHu ¢
XUMHUYECKOH TTOCY0M,
peaKTUBaMHU,
XUMHYCCKAM
o0opymoBaHuEM U
ANIEKTPHYECKUMH
npubopamu.
2.HaBbikamu
MMOCTAaHOBKH U
BBITIOJTHCHUS y4eOHO-
HCCIIEI0BATENBTENBCKOMN
U SKCIIEPUMEHTAIbHON

I1P-4 -
pedepar

DK3aMeH
Bomnpocst
9-14




paboTHI.

3.HaBsikamu
pedepupoBaHus
4.HaBblkaMH yCTHOT'O
oO01IeHus

Paznen V.
AMMHOKHCIIOTEI,
OCNKM, TCHTU/IBI,
HYKJICUHOBBIC
KHCIIOTBI

OK-5
OIIK-2
OIIK-3
[1K-3
I1K-9

3Haer

HOMEHKJIaTypYy,
KJ1accu(uKanuro,
XUMHUYECKHE CBOWCTBA
AMUHOKHCIIOT.
Crepeoxumuto
MENTUIHOMN CBSI3H.
Onpenenenue
IIEPBUYHOMN CTPYKTYpHI
nentusioB. CTpykTypy
6enkoB. HykiienHoBsie
KHUCJIOTHI.
Kondopmarnus
KOMIIOHEHTOB
HYKJICUHOBBIX KHCJIOT.
CBolicTBa HYKJIEOTUIOB

YmMmeer

1.BeimmosHATE
KaueCTBCHHBIC PEAKIIHH
Ha aMHHOKHCJIOTHI,
O€JIKH, KOMIIOHEHTEI
HYKJIEMHOBBIX KHUCJIOT.
3.IlpencraBnsTh
PE3yNbTaTHI
IKCIIEPUMEHTOB U
HaOIIOACHUI B BU/JIE
3aKOHUYEHHOT'O
MPOTOKOJIA
HCCICIOBaHUS.
3.Hayuno
000CHOBLIBATh
HaOJIt0JaeMBbIC SIBIICHHS
4 . HaBpikaMu
pedepupoBaHus

Bnaneer

1.HaBrikamu
6e301macHoil paboThI B
XUMHUYECKOM
nabopaTopum ¢
XUMHYECKOH MOCYA0M,
peaKTUBaAMHU,
XAMHYECKHM
obopyaoBaHUEM U
ANEKTPUYECKUMU
npudopamu.
2.HaBrsikaMu
MOCTAHOBKH U

I1P-4 -
pedepar

DK3aMeH
Bomnpocst
27-38




BBITIOJTHCHUS y4eOHO-
HCCIIEI0BATENBTEIBCKON
1 SKCIIEPUMEHTAIBHON
paboThI

3. HaBbikamu
camMo00y4eHuUs,
caMo00Opa30BaHMsI.

4. HaBbikaMu
pedepupoBaHusl.

Paznen

V.

FCTepOHI/IKHI/I‘IeCKI/I

€ COCAUMHCHUA

OK-5
OIIK-2
OIIK-3
[1K-3
I1K-9

3Haer
TeTePOLIMKITHYCCKHE
COCONHCHUA UX
KJIACCU(UKALIHIO U
HOMCHKJIATYDY.
I'etepouukinyeckue
OCHOBaHUA
MUPUMHJIMHOBOTO U
IIypUHOBOI'O PsIa.
[Ipou3sBoaHbIC TypHHA -
aJICHUH, TYaHWH,
MO4YeBast KMCIIOTA.

YMmeer

1.BpInonHATh
KaueCTBCHHBIC PEAKIIHH
Ha TreTepo-
(yHKIIMOHATBHBIE U
TeTePOLMKINYECKHE
COCTUHEHUSI.
2.IIpencraBisath
PE3YIIbTATHI
IKCIIEPUMEHTOB U
HaOJIIOEHU B BUIIE
3aKOHYEHHOTO
MIPOTOKOJIA
HCCIIeTIOBaHUSI.
3.Hayuno o6ocHo-
BBIBaTh HaOIIOJaeMbIe
SIBIICHUS.

Bnaneer

1.HaBrikamMu
6e301macHoil paboThI B
XUMHUYECKOMU
nabopaTopum ¢
XUMHYECKOH MOCYA0M,
peaKTUBaAMHU,
XAMHYECKHM
obopynoBaHUEM U
ANEKTPUYECKUMU
npudopamu.
2.HaBrsikaMu
MOCTAHOBKH U

I1P-4 -
pedepar

DK3aMeH
Bomnpocst
39-43




BBITIOJTHCHUS y4eOHO-
HCCIIEI0BATENBTENBCKOMN
Y DKCIIEPUMEHTaIbHON
paboTHLI.

3. HaBbikamu
pedepupoBaHusl.

4 HaBbIKaMH YCTHOTO
oOIIeHUS

Pasnen VI. Xumusa
TOPMOHOB,
(hepMeHTOB,
BUTaMHUHOB

OK-5
OIIK-2
OIIK-3
I1K-3
I1K-9

3naer  moHsTtHe 00
SHJIOKPUHHOM CHUCTEME.
['opMonBI OeIkw,
TOPMOHBI-TICTITU/IBL.
MexauusMm IelCTBUS Ha
OpraHu3M YeloBeKa
(MHCYNHH,  TIIIOKAroH).
Ormpenenenue, CBOMCTBa
(hepMeHTOB,
KJIacCCU(PUKALIUIO u
HOMEHKJIATYpy.
CtpykTypy, KOpaKTOpsl
dbepMmeHTOB. 3HaueHue
BUTaMHUHOB,

KJIaCCHU(PUKAIIHIO,
OTIIUYHSL  JKUPO- 51
BOZIOPACTBOPUMBIX
BUTAaMHHOB. OOmue

MPUYUHBI U IPU3HAKY a-
u TMIIOBUTAMHHO30B.
['mnepBUTaMUHO3HI.
BuTtamuHomnono0HbIE
COCIMHEHHS.

VYmMmeer

1.ITonws30BaThCs
HomeHknarypoit [IUPAC
JUJIS COCTaBIICHUS
Ha3BaHUH 1O
bopmynam.
2.Hayuno
000CHOBBIBATh
HaOJII0TaeMbIe SIBJICHUA.
3.Ilonw3oBaThCsA
y4eOHOM, Hay4HO,
HAy4YHO-TIOMYJISIPHON
JINTEPATYPOH, CETHIO
HNurepner nis
npodecCuoHATBHON
eI TeIbHOCTH.

Bnaneer

1.HaBbikamu
0e30macHOi paboTHI B
XUMUYECKOU
nabopaTopun ¢

[1P-4 -
pedepar

DK3aMeH
Bompocst
44-60




XUMHYECKOHU MOCYA0M,
peaKkTUBaMU,
XAMUYECKUM
obopymoBaHuEM U
AIEKTPUICCKUMHU
npubopamu.
2.HaBrikamMu
IMOCTAHOBKH U BhI-
TTOJTHEHUS y4eOHO-
HCCIIEI0BATEIbTEIbCKOM
1 DKCIIEPUMEHTAJIbHON
paboTHL.

3 HaBrikamMu
pedepupoBaHms.
4.HaBblkaMH YCTHOTO
OOIICHHS

TuroBble KOHTPOJIBHBIE 3aJaHUS, METOANYECKUE MATEPHUAIIBI, OIIPEAEIISIIOIINE
OpoUEeAypbl OLICHWBAHMS 3HAHWM, yMEHMM M HABBIKOB M (WJIM) OIbITa
NEeATEIbHOCTH, a TaKXe KPUTEPUM W TOKa3aTeld, HEOOXOIUMBIE IJisi OLICHKH
3HAHWI, YMEHUH, HABBIKOB M XapaKTEpHU3YyIOIIME 3Tanbl (POPMHUPOBAHUS
KOMIETEHIIMH B MpoOLIEcCe  OCBOGHMsSI  0Opa3oBaTEebHOM  IPOrpaMMBL,

npeacrasiieHsl B [Ipunoxennn 2.

V. CIIUCOK YYEBHOH JIUTEPATYPbHI U UH®OPMAIIMOHHO-
METOANYECKOE OBECIIEYHEHHUE JUCIHUIITIMHbI

OcHoBHas JuTEpaTypa
(onexmponnvie u neuammvie uzoanus)
1. Tennos, B.1. ®usunonorus nuranus: yuebHoe nocodue / B.M. Temnos, B.E.

bopseB. @ —  MockBa: JamkoB wu K, 2014. - 451 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:736770&theme=FEFU

2. Kopones, A.A. l'mruena nutanus / A.A. Kopone. — MockBa: Akanemus,
2014, — 544 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:785462&theme=FEFU



http://lib.dvfu.ru:8080/lib/item?id=chamo:736770&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:785462&theme=FEFU

3. IOauna, C.b. TexHonorust npoAyKTOB (PYHKIIMOHATIBHOIO MUTAHUA: YdeOHOe
nmocooue / C.b. KOmmra. — Cankr-IlerepOypr: Jlams, 2014. — 279 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:844655&theme=FEFU

4. TeipkoB, A.I'. Belaenenne u aHaiu3 OMOJOTMYECKH AKTHUBHBIX BEILECTB:
yuebHoe mocoobue / A.I'. TeipkoB. — MockBa: KuoPyc, 2016. — 103 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:792266&theme=FEFU

5. INo3zuskoBckuii, B.M. IlumieBsie UHTPEAUECHTH U OMOJIOTHYECKU AKTUBHBIC
no0aBKu: ydeOHUK A OakanaBpoB U MaructpoB / B.M. Ilo3usakosckuii, O.B.
UYyrynoBa, M.IO. TamoBa. — MockBa: HWuPpa-M, 2017. — 142 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:843383&theme=FEFU

6. KoBanenko, JI.B. buoxumudeckne 0CHOBbl XUMHUHU OMOJIOTMYECKH aKTHUBHBIX
BEIIECTB [DIEKTPOHHBIN pecypc] : yueOHoe mocobue / JI.B. KoBaienko. —
OnekTpoH. naH. — Mocksa : U3narensctBo "JlabopaTopus 3nanuit", 2015. —

323 ¢. — Pesxkum gocryma: https://e.lanbook.com/book/70702 .

7. Xumusg OWOJOTUYCCKA AaKTHBHBIX BEIIECTB W JKMU3HEHHBIX IIPOIECCOB
[OnekTpoHHBIM pecypc] : ydebHoe mocoowe / E.B. Antuna [m np.]. —
OnexktpoH. naH. — MBanoso : UT'XTY, 2015. — 303 c¢. — Pexum nocrymna:
https://e.lanbook.com/book/69968.

8. AkbameBa, O.E. buonornueckass xumus [DIEKTPOHHBIM pecypc] : yueOHOe
nocooue / O.E. Axbamesa, U.A. [lo3ansikosa ; mox pea. B.FO. CepedbpoBa. —
OnextpoH. gaH. — Tomck : Cubl'MY, 2016. — 220 c. — Pexum nocrymna:
https://e.lanbook.com/book/105843.

9. buonoruueckas xumus [DneKTpoHHbIN pecypce]| : yueOHuk / A.Jl. TaranoBuu
[1 op.]. — OnekTpoH. naH. — MuHck : "Beiuiimas mkona", 2016. — 671 c.

— Pexxum noctyna: https://e.lanbook.com/book/92450

JonoaHuTeILHAA JIUTEPATYpPA
(neuammwie u snexmporHbvie uz0amnus)
1. Kenuna, H.FO. Opranuyeckas XuMusg U XUMHUs OUMOJIOTMYECKUE AKTUBHBIX

BemiecTB. Y. 2. XuMmusi OHOJIOTHMYECKH AKTUBHBIX BEIIECTB [DJIEKTPOHHBIN

pecypc] : yuebnoe mocodue / H.}O. Kenuna, H.B. be3pyuko. — DnekTpoH. naH.


http://lib.dvfu.ru:8080/lib/item?id=chamo:844655&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:792266&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:843383&theme=FEFU
https://e.lanbook.com/book/70702
https://e.lanbook.com/book/69968
https://e.lanbook.com/book/105843
https://e.lanbook.com/book/92450

— Ilenwza : TIlen3I'TY, 2012. — 104 c. — Pexum jgoctyna:
https://e.lanbook.com/book/62678

2. Hocora D.B. Xumus I'CTCPOLUKINYICCKUX OMOJIOrNYECKH aKTHBHBIX BCIICCTB

[DmekTpoHHBIA pecypc]: yueOHoe mocobue/ HocoBa 3.B.— DnexTpoH.
TEKCTOBBIC MaHHbIe.— ExarepuHOypr: Ypansckuil penepanbHblii YHUBEPCHUTET,
OBbC ACB, 2014 — 204 C.— Pexum JOCTyTa:
http://www.iprbookshop.ru/68512.html. — 9BC «IPRbooks»

3. Hocora, D.B. XuMus kapOOIUKIMIECKIX OMOJIOTHYECKH aKTHBHBIX BEIIIECTB
[DnexTpoHHBIN pecypc] : yuebHoe nocodue / 3.B. Hocosa, H.H. Mouynbckas.
— DOnektpoH. aadH. — ExarepunOypr : Yp®dVY, 2015. — 156 c¢. — Pexum
nocryma: https://e.lanbook.com/book/98425.

4. Mnewikun, A.I'. buoxumus. Jlabopatopubiii npaktukym. Yacte 2. benku.
®epmeHThl. Butamunbl [DneKTpoHHBIM pecypc| : ydeOHoe mocodue / A.l.
[Ineitkun, H.H. CkBopmnioBa, A.H. brannoB. — 3OnekTpoH. maH. — CaHKT-
[lerepoypr : HHUY WUTMO, 2015. — 106 c. — Pexum pocryna:
https://e.lanbook.com/book/91570

5. 'myxapesa, T.B. buoxumus. B 2 4. Y. 1. OcHOBHbBIEC MUTATENHHbIE BEIIECTBA
yejoBeka [DIeKTpoHHbIN pecypc] : yuebHoe nmocodue / T.B. I'myxapesa, N.C.
Cene3neBa. — OnekTpoH. gaH. — ExarepunOypr : Yp®V, 2016. — 140 c. —
Pexum noctyna: https://e.lanbook.com/book/98436

Ilepeuyens pecypcoB HH()OPMAIIMOHHO-TEJIEKOMMYHMKALIMOHHOM CeTH
«AHTepHeT»
1. IlpaBoBas unpopmaimonHas cucrema http://www.consultant.ru/
2. Hayunas snextponHas 6ubanoreka eLIBRA npoekt PODIU www.elibrary.ru

3. Hayunas oubnuoreka JIBOY http://www.dvfu.ru/web/library/nbl

4. D1eKTpOHHO-OMOIMOTEeUHas cucTeMa Znanium.com


https://e.lanbook.com/book/62678
http://www.iprbookshop.ru/68512.html
https://e.lanbook.com/book/98425
https://e.lanbook.com/book/91570
https://e.lanbook.com/book/98436
http://www.dvfu.ru/web/library/nb1

5. Iopran xummueckoro odpazoBanust Poccun http://www.chem.msu.su/

6. DnekrponHas Oubmuoreka o xumuu http://www.chem.msu.su/rus/elibrary/

7. Karanor xumuueckux pecypcos http://www.chemport.ru/?cid=14

8. Caiit buorexnomorus http://www.biotechnolog.ru/

Ilepeyenb HGOPMAIHMOHHBIX TEXHOJIOTHI M MPOTrPAMMHOI0 0OecrneyeHmst
— Microsoft Office Professional Plus 2010;
— o(uCHBIM TaKeT, BKJIIOYAIOMIMA IporpaMMHoe oOecriedeHue s padoThl ¢
Pa3TUYHBIMHU THITAMHA JJOKYMEHTOB (TEKCTaMH, JIEKTPOHHBIMHU TaOIUIIaMu, 0a3aMu
JTAHHBIX U JIp.);
— 7Zip 9.20 - cBoOOMHBIN (hAHIOBBIH apXHBATOP C BBICOKOW CTCTICHBIO CXKATHUS
JaHHBIX;
— ABBYY FineReader 11 - mporpamma Juisi ONTHYECKOTO pPacliO3HABAHHS
CHUMBOJIOB;
— Adobe Acrobat XI Pro — maker mporpamMMm i CO3JaHUS W IMPOCMOTpa
AJIEKTPOHHBIX MmyOsmkaiuii B popmate PDF;
— ESET Endpoint Security - xomiuiekcHas 3amuTa padouynx cranuuid Ha 6a3ze OC
Windows. [lognepxka BUpTyain3auu + HOBbIE TEXHOJIOTHH,
— WinDjView 2.0.2 - nporpamMmMa Juis pacrio3HaBaHUS U TPOCMOTpa (aijaoB ¢

onHouMeHHBbIM opmaroM DIV u DjVu;

VI.METOAUYECKHUE YKA3ZAHUSA 10 OCBOEHUIO JUCHUIIVINHBI

Jlist obecniedeHus] CUCTEMAaTUUYECKOW M PEryJIIpHON paboThl MO M3YUYEHUIO
JUCLUUIUIMHBL W YCIIEIIHOTO NPOXOXKIAEHUS MPOMEKYTOUHBIX M  HMTOTOBBIX
KOHTPOJIBHBIX  MCIBITAHUWA  CTYJIEHTY  pPEKOMEHIYETCS  NPHUIECPKUBATHCS
CJICAYIONIETO MOPsIKa O0yUCHUS:

1. CamOCTOSITENBEHO OMpPENeTUTh 00BEM BPEMEHU, HEOOXOIUMOTO 171l TPOPAOOTKU

Ka)KIIOU TEMBI.


http://www.chem.msu.su/rus/elibrary/
http://www.chemport.ru/?cid=14
http://www.biotechnolog.ru/

2. PerymnsipHO M3y4aTh Kaxayr0 TeMY AUCUUIUIAHBI, UCTIOIB3Ys Pa3IMIHbIe (POPMBI
UHIUBUIYAIbHON pabOTHI.

3. CornacoBbIBaTh € MPENoAaBaTeNIeM BUAbI paOOThI IO H3YYCHUIO TUCIIUTUINHBI.
4. o 3aBepIIeHUH OTACIBHBIX TEM IEPEIaBaTh BHIIOTHEHHBIC PaboTHI (pedeparsl,

ACCe) MPEnoaaBaTENIo.

Teopernyeckas 4acTh JUCHUIUIMHBI PACKPBIBAETCS HA JICKIIMOHHBIX 3aHATHUSAX,
TaK KaK JICKIHS SBJIAETCS OCHOBHOM (popmoii 00yueHus, T1ie IpernoiaBaTeiaem
JAI0TCS. OCHOBHBIE MOHATUS JUCUUTIINHABIL.

[locnenoBaTenbHOCTh M3JIOKEHUS MaTephalla Ha JIEKIMOHHBIX 3aHATHUSX,
HampaBsjieHa Ha (OPMHUPOBAHHE y CTYACHTOB OPUEHTHUPOBOUYHON OCHOBBI IS
MOCJIEYIOUIEr0 YCBOEHHUsI MaTepuaja MpU CaMOCTOSTENbHOM padore. Bo Bpems
JEKIUU PEKOMEHIYETCS COCTAaBJIATh KOHCIEKT, (PUKCUPYIOUIMI OCHOBHBIE
IIOJIOXKEHUSI JIEKIIMM W KJIIOYEBBIE ONPENENICHUS 10 NPOHWJIEHHOM TeMe.
[IpakTueckue pabOTHl HampaBieHbl Ha (DOPMUPOBAHHME Yy CTYIECHTOB HAaBBIKOB
CaMOCTOATENLHON HCCIe0BaTeNIbCKON paboThl. B Xome mpakTHYecKuX 3aHsITHIM
CTYJIEHT BBINOJHSAET KOMIUIEKC 3aJaHUil, MO3BOJSIOMINNA 3aKPENUTh JEKIUOHHBIN
MaTepuan mo uszydaemou Tteme. llpu Hammcanuu pedepaToB peKOMEHIyeTcCs
CaMOCTOSITENIbHO HaWTWU JuTepaTypy K HeMmy. B pedepare packpbiBaeTcs
collepkaHue uccaeayeMor mpobsembl. Pabora Haj pedepaToM HOMOraeT
yIIyOUTh MOHUMaHUE OTAENBHBIX BOMPOCOB Kypca, (POpMUPOBATH U OTCTAaUBAThH
CBOIO  TOYKY 3p€HHs, TMpuoOpeTaTh M  COBEPIIEHCTBOBATH  HAaBBIKU
CaMOCTOATENbHOM TBOpPYECKOM pPaOOThl, BECTH AKTHUBHYIO I10O3HABATEIbHYIO
pabory.

CamocrosiTennbHasi paboTa  CTYZIEHTOB  SBISIETCS  BaXXHOU  (opmoi
00pa30BaTeNBLHOrO Mpolecca

Ilenp camocTosTeNbHOM PabOTHI  CTYJIEHTOB - HAyuduTh CTYyJAEHTa
OCMBICJIEHHO M CAaMOCTOSITEJIbHO padoTaTh CHauyaja C y4yeOHBIM MaTepHUalioM,

3aTeM C HaydyHOW WH(pOpManuel, 3ajJ0XKUTh OCHOBBI CaMOOPTaHW3alUA U



CaMOBOCTIUTaHHUS C T€M, YTOOBI NMPUBUTH YMEHUE B JaJIbHEHIIEM HEMPEPHIBHO
MOBBINIATH CBOIO KBATU(UKAITHIO.

[Ipy wu3ydeHUM KaXIOW JTUCHUIUIMHBI OpraHU3alds CaMOCTOSTEIbHOM
paboThl CTYACHTOB JOJDKHA MPEACTABIATh E€IMHCTBO TPEX B3aUMOCBSI3aHHBIX
dbopwm:

1) BHEayauTOpHAsA CaMOCTOsITENIbHAS padoTa;

2) ayAMTOpHAsl CaMOCTOSATENIbHAs pad0Ta, KOTOPast OCYIIECTBIIAECTCS MO
HEIMOCPEICTBEHHBIM PYKOBOJICTBOM IIPEMNO/1aBaTEeIs;

3) TBOpu€ecKasi, B TOM YUCJI€ HAyYHO-UCCIeA0BaTeNbcKast padoTa.

OCHOBHBIE BUIbI CAMOCTOSITEILHON pabOThI CTYJICHTOB — 3TO paboTa ¢
JUTEPATyPHBIMU UICTOYHUKAMH U METOJMYECKUMH PEKOMEHJALIUSIMU 110
JTVCHUILUIMHE, THTEPHET—pEecypcaMu JiJisg 0oJiee TITyOOKOTO 03HAKOMIIEHUS C
OTIIEIBHBIMU pazziesaMu. Pe3ynbTaTsl padboThl 0ohopMIIsitoTes B BUie pedepaToB
WM JTOKJIAJIOB C MOCeAyIomuM 00cyxaeHueM. Tembl pedepaTtoB COOTBETCTBYIOT
OCHOBHBIM pa3fiesiaM Kypca

Pe3ynbTaTHBHOCTE CaMOCTOSITEIBHOM pabOThl CTYJEHTOB BO MHOTOM
OTpeNeNIeTCsl HaJIMYMeM aKTUBHBIX METOJ0B €€ KOHTpoJia. CyllecTBYIOT
CJIEIYIOIINE BUIbI KOHTPOJIA:

- BXOJHOW KOHTPOJIb 3HAHUM W YMEHUW CTYAEHTOB IIPU HAYaJle W3y4YCHUS
OYEepPETHON AUCUUIIINHBI;

- TEKyUIMHd KOHTPOJb, TO €CTh PETYISPHOE OTCICKHUBAHWUE YPOBHS YCBOCHHS
MaTepualia Ha JEKIUAX U Jab0opaTOPHBIX 3aHATHUIX;

- MPOMEXKYTOYHBIM KOHTPOJb IO OKOHYAHWUW HW3YUYEHUs paszfiena WIA MOJIYJIs
Kypca;

- CaMOKOHTpOJIb, OCYIIECTBJISIEMBI CTYIAEHTOM B IIpoOllECCe HU3YyUYEHHS
JUCUUIUIMHBI PY MOATOTOBKE K KOHTPOJIBHBIM MEPOIPUSATUSIM;

- UTOTOBBIN KOHTPOJIb MO JTUCIUIUIMHE B BUAE DK3aMEHA;

- KOHTPOJIb OCTAaTOYHBIX 3HAHWW W YMEHUM CIIYCTS ONPEHECICHHOE BPEMS IIOCIIE

3aBCPIICHUA N3YUCHHUA NUCIHUIIIINHLBI.



Becpma mone3eH TECTOBBIM KOHTPOJIb 3HAHUW W YMEHHW CTYIEHTOB,
KOTOPBIA OTINYAaeTCd OOBEKTHMBHOCTHIO, AKOHOMHUT BpeMs IpernojaaBartess, B
3HAUUTEILHOM Mepe OCBOOOXKIAeT €ro OT PYTUHHOM pabOThl M TO3BOJISET B
OOJBIIEH CTENEHU COCPEOTOYUTHCA HAa TBOPYECKOW 4YacTU MPENo/aBaHUs.
Becbma 3(QekTUBHO UCIHOJIB30BAaHUE TECTOB HEMOCPEJICTBEHHO B MPOIIECCE
oOy4eHHUsl, PU KOHTPOJIE CAMOCTOATEIBLHON paboTe CTYACHTOB.

[Ipu BbIMONHEHUH 1a0OpaTOPHBIX pabOT HEOOXOJUMO BCE 3aIUCH
MIPOU3BOJIUTH B CIEAYIOIIEM MOPSIAKE.

-IIpuHMn metona.

- ObopyaoBaHue.

- [locyna.

- PeakTuBel.

- [IpuroToBnenue pabouux pacTBOPOB.

- [TocTpoenue kanuOpoBOUHOTO Tpaduka.
- Onpenenenusl.

- Meron pacuera.

- BeIBOAEL

K sk3ameny no nucuuruinHe «XUMHsT OMOJOTHYECKH aKTUBHBIX BELIECTBY
CIIelyeT HayMHaTh C IEPBOTO 3aHATUA. DK3aMEH IPOBOJIWUTCS B HAa3HAYECHHBIN
JIeHb, 110 OKOHYaHUU U3y4YEHUs AUCLHUIUIMHBL. Bo BpeMs 3K3ameHa mpenoaaBaTelib
YUUTBHIBAET AKTUBHOCTh PA0OTHI CTYyJIEHTAa Ha ayJIWTOPHBIX 3aHATHUSAX, KayeCTBO
BBITIOJIHEHUSI CAMOCTOSITENIbHBIX pa0OThl, KOHTPOJIBHBIX pa0OT, TECTOBBIX 3aJaHUN

" T.JI.

VIl.  MATEPUAJBHO-TEXHUYECKOE OBECITEYEHUE
T CTUTIIAHBI

MarepuaibHO-TEXHUYECKOE  OOeCleueHrne  peaiu3alud  JUCHUTUIMHBI

BKJIIOYAET B ce0s ayAUTOPHUH IS MPOBEACHUS JIEKIUNA M J1a00OPaTOPHBIX 3aHATHUH,



000pyIOBaHHBIX

MYHLTHMCHHﬁHBIM

o0ecrieueHneEM u CIIelUaIbHBIM

71a00paTOPHBIM 000PYAOBAHUEM.

HaunmenoBanune 060pya0BaHHBIX
HOMEIIEHUN U NOMEIIEHUN IS
CaMOCTOSTEIILHON PabOThI

[lepeueHb OCHOBHOTO 000pY10BaHUS

MynbsTUMeauiiHas Ay TUTOPHUS

r.BnaguBoctok, o.Pycckuii m Asike

1.10, Kopnye 25.1, ayn. M316
[Iromas 96.3 M2

Mono6iok Lenovo C360G-134164G500UDK c
Hctounukom Oecniepedoitnoro nuranust Powercom SKP-
1000A; Dkpan ¢ annekTporpuBogom 236*147 cm Trim
Screen Line; ITpoextop DLP, 3000 ANSI Lm, WXGA
1280x800, 2000:1 EW330U Mitsubishi; [Togcucrema
CHEIHAM3UPOBAHHBIX KPEIIJICHUI 000pyI0BaHUS
CORSA-2007 Tuarex; [Togcucrema BUIEOKOMMYTAIIHH:
MarpuuHblii kommytarop DVI DXP 44 DVI Pro Extron;
ymauTens DVI o Butoit mape DVI 201 Tx/Rx Extron;
[Toxcucrema ayqMOKOMMYTAIIMK U 3BYKOYCHIICHUST;
aKycTHuecKas cuctema Jijisi motosiouHoro Mmonraxa SI 3CT
LP Extron; MukpodonHas neriaudyHas paguocuctema Y BU
nuamasona Sennheiser EW 122 G3 B cocrase
OecrpoBOIHOTO MUKpOhOHA M PUEMHHKA; ITU(DPOBOI
aynuornpoiieccop DMP 44 LC Extron; CeteBoit
koHTposuiep ynpasnenusi Extron IPL T S4; 6ecnipoBoanbie
JIBC nns oOy4varomuxcst o0ecriedeHbl CUCTEMOM Ha 6aze
touek pocryna 802.11a/b/g/n 2x2 MIMO(2SS)

pH - metp. pH - 213 craunonapssiii - C — meTp-1r;
Konnykromerp-1; Hacoc BakyymusbIit KomoBckoro-1;
Komnoonaresarens LOIP-LN-250- 1; JIromurockor- 1;
Cnekropotomerp- 1; Peppaxkromerp- 1; [Ipubdop mist
OTIpeJIesIeHUs TeMIIepaTyphl IiaBieHus-1; CymuibHbIH
mKad- 2

YuranbHsle 3aibl Hayuynon
6ubanorexku IBOY ¢ oTKpBITHIM
J0CTYNoM K (oHy (Kopmyc A -
ypoBeHb 10)

Mono610x HP ProOme 400 All-in-One 19,5
(1600x900), Core i3-4150T, 4GB DDR3-1600 (1x4GB),
1TB HDD 7200 SATA, DVD+/-RW,GigEth,Wi-Fi,BT,usb
kbd/mse,Win7Pro (64-bit)+Win8.1Pro(64-bit),1-1-1 Wty
Ckopoctb nocryna B Uatepaer 500 MoOuT/cex.

Pabouue mecta A Aroei ¢ orpaHUYEeHHBIMH
BO3MO>XHOCTSIMU 3/J0POBbS OCHAIIEHBI IUCIUIESIMU U
npuHTepamu bpaiins; o0opynoBaHbl: MOPTATHUBHBIMU
YCTPOMCTBAMM JUIsl YTEHUS TIOCKOIEYaTHBIX TEKCTOB,
CKaHUPYIOLIUMH 1 YUTAIOIIMMH MAalTuHAMU
BUJICOYBEIMUUTEIEM C BO3MOXKHOCTBIO PETYIISALUN
LIBETOBBIX CHEKTPOB; YBEINYMBAIOUIMMH 3JIEKTPOHHBIMU
JyIIaMU ¥ yJIbTPa3ByKOBBIMU MapKHPOBIIMKaMHU

Aynuropus Ui cCaMOCTOSTENbHON
paboTHI CTYJICHTOB

Mono6ok Lenovo C360G-i34164G500UDK 19.5"
Intel Core i3-4160T 4GB DDR3-1600 SODIMM
(1x4GB)500GB Windows Seven Enterprise - 17 mtyk;




r. BmaguBocTtok, o. Pycckuii .

Asixe 1.10, Kopnye 25.1,
aya. M621
ITnomans 44.5 M

ITposoanas cets JIBC — Cisco 800 series; 6ecripoBoHbIE
JIBC nns oOyuaronuxcst o0ecriedeHbl CUCTEMOi Ha 6aze
touek gocryna 802.11a/b/g/n 2x2 MIMO(2SS).




[Tpunoxenue 1

MUWHHUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUICKOM ®EJIEPALIMU
denepanbHOE rOCyJapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKACHHE
BBICIIIETO 00Pa30BaHMs

«/1aIbHEeBOCTOYHBIN (eepabHbII YHUBEPCUTED)
(ABDY)

IMKOJIA BUOMEJUIINHBI

YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJBHOM
PABOTBI OBYUYAIOLINXCA
M0 JUCHUILINHE «XUMHS OHOJIOTUYECKH AKTHUBHBIX BelIeCTB
Hanpasiaenue noarorosku 19.03.01 Hazpanue HanpaB/ieHUs
[Ipodunb «IlumeBas OMOTEXHOTOT U
dopma NOArOTOBKYU OYHAS

BaaauBocTok
2017



IInan-rpa¢guk BHIMOJTHEHHUSA CAMOCTOATEIbHONH padOThI MO IMCHMILIMHE

Ne Hara/cpoxkn Bun IIpumepHbIe dopMa KOHTPOJIS
BBLINOJTHEHUS CaMOCTOATEJILHOM HOPMBI
n/n
padoThI BpeMeHHU Ha
BBINOJIHEHUE
1 1-6 Henens IToarororka pedepara | 4 pedepar
INoaroroBska k OTYET 0 J1a00pPaTOPHOH
3 1-17 venens o N 6 patop
nabopaTopHoi paboTe pabote
IToaroroBka k
3 1-17 nenens MPaKTUYECKUM 6 TECTUPOBAHUE
3aHATUAM
IToaroroBka IIpencraBnenue
4 8-17 wenens A 3 pel
IPE3CHTAIINH IPE3CHTAINN
IToaroroBka k
5 17-18uenens A 8 CobecenoBanue
HK3aMEHY
HATOTO 27

CaMmocTtosTenbHass paboTa CTYyIEHTOB COCTOUT M3 IOATOTOBKM K
7a00paTOPHBIM  3aHATUSM, padOThl HAJ PEKOMEHJIOBAaHHOW JMTEPaTypoH,
HamucaHusi pedeparoB IO TEME CEMHUHApPCKOTrO 3aHSTHUsS, MOATOTOBKU
IIPE3CHTALUN.

[IpenogaBarens npenaraer KakIOMy CTYIAEHTY WHAWBUAYAJIbHBIE U
muddepeHupoBanHbie 3ananus. HekoTopble M3 HUX MOTYT OCYIIECTBISTHCS B
rpynne (HampuMmep, MOArOTOBKA JOKJIAJa M MPE3EHTALMH M0 OJHOM TeMe MOTyT
JieNlaTh HECKOJIBKO CTYIEHTOB C pa3/ieJIeHUEM CBOUX OOS3aHHOCTEM — OAMH
TOTOBUT HAyYHO-TEOPETUYECKYIO YaCTh, & BTOPOU MPOBOAMT aHAJIU3 MPAKTHUKH).

MeToauyeckue yKa3aHMIO K BbIIOJIHEHUIO pedepara
eau u 3axauyu pedepara

Pedepar mpencraBmser coOOM  KpaTKOe — MBJIOKCHHE  IPOOJIEMBI
MPAKTUYECKOTO WM  TEOPETHYECKOro  Xapakrepa ¢  (opMyInpoBKOH
OTIPEJICIICHHBIX BBIBOJIOB TO paccMmaTpuBaemoil Teme. M30paHHas cTyaeHTOM
npo0iemMa W3y4aeTcss W aHAJIM3UPYeTCs Ha OCHOBE OJHOTO WM HECKOJIBKUX
UCTOYHUKOB. B oTiamume OT KypcoBOM pabOThl, MNPEACTABISIONICH CcoOoM
KOMITJIEKCHOE HCCIIe/IoBaHuE MpoOJieMbl, pedepaT HampaBieH Ha aHAIW3 OJIHOMN
WJIM HECKOJIBKUX HAYYHBIX PaOoT.

Lensamu Hanvcanus pedepara IBISIFOTCS:




o pa3BUTHE Yy CTYJICHTOB HABBIKOB IIOMCKAa aKTyaJbHBIX MPOOJIeM
COBPEMEHHOTO 3aKOHOATENHCTBA;

o pa3BHUTHE HABBHIKOB KPAaTKOTO W3JIOKCHHUS MaTepuasia ¢ BBIJICICHUEM
JWINb CaMBIX CYIIECTBEHHBIX MOMEHTOB, HEOOXOIWMBIX I PACKPBITHS CyTH
po0JIeMBl;

o pa3BUTHE  HABBIKOB  aHajW3a  M3yYEeHHOT0  MaTepuaja u
dbopMynupoBaHusS COOCTBEHHBIX BBIBOJOB IO BBEIOpAaHHOMY BOIIPOCY B
MUCBMEHHON (hOpMe, HAYIHBIM, TPAMOTHBIM SI3BIKOM.

3aoauamu HanucaHus pedepara SBISIFOTCS

- HAy4YUTh CTYJCHTAa MaKCHUMAaJIbHO BEPHO IMepeaTh MHEHHUS aBTOPOB,
Ha OCHOBE pabOT KOTOPHIX CTYACHT MUIIIET CBOU pedepar;

- HAy4YUTh CTYyJIEHTa TPaMOTHO U3JlaraTb CBOI TMO3UIHUI0  TIO
aHanu3upyeMou B pepepare npobdieme;

- MOATOTOBHUTHh CTYACHTAa K JaJbHEHIIEMy YYacTHIO B HAy4YHO —
MPAKTUYECKUX KOH(DEPEHIUAX, CEeMUHApaX U KOHKypCax;

- MIOMOYb CTYJACHTY OIPEACIUThCI C HWHTEPECYIOLIEH €ro TEMOM,
JanbHEHIIee pPacKphITHE KOTOPOW BO3MOXKHO OCYIIECTBUTH TPU HAMUCAHUU
KypCOBOM pabOThI HJIA JUTIIIOMA;

- VSICHUTh JUisl ce0S W HW3JIOKHUTh TPUYMHBI CBOETO COTJIacHs
(Hecoriacus) ¢ MHEHHEM TOTO MJIM MHOTO aBTOpa MO JIaHHOM mpolieme.

OcHoOBHBIE TPEOOBaHUA K COEPKAHUIO pedpepaTa

CTyaeHT AOHKEH HMCIOJb30BaTh TOJBKO TE€ MaTepuajbl (HayYHBIC CTAThH,
MOHOTpaduu, MOcoOus), KOTOPhIE UMEIOT IPSAMOE OTHOIICHHUE K HM30paHHOW MM
TeMe. He pdomyckaroTcs OTCTpaHCHHBIC pACCYXACHHS, HE CBS3aHHBIE C
aHanu3upyemon mpoodiemoit. Conepkanue pedepara TOKHO ObITh KOHKPETHBIM,
UCCIIeIOBAThCS JOJDKHA TOJBKO O/IHA TpobiiemMa (JOMyCKAeTCsl HECKOIBKO, TOIBKO
€CIM OHM B3auMOCBsi3aHbl). CTyIEHTY HEOOXOIMMO CTPOTO MPHIACPKUBATHCS
JIOTUKW W3JIOKEHUS (HA4aTh C OMPEJCICHHS W aHajdu3a MOHSITHH, MEeperTH K

ITIOCTaHOBKC HpO6J’ICMBI, I[MpoaHaAJIN3UPOBAThL IIYyTH €€ pCIICHUA W CACIATb



COOTBETCTBYIOIINE BBIBONBI). PedepaT HOMKEH 3aKaHYMBATHCS BBIBEICHHEM
BBIBOJIOB I10 TEME.

ITo cBoelt cmpyxmype pedepar COCTOUT U3:

1. TuryneHOrO JICTA;

2.BBenenus, rae cTyAeHT GOopMyIHpYET IpodsieMy, MOMIEKAIIYI0 aHATIU3Y
U UCCJIeIOBAHUIO;

3.OCHOBHOIO TEKCTa, B KOTOPOM MOCJEA0BATEIbHO pPacKpbIBAaeTCA
u3OpanHas Tema. B oTimume ot KypcoBod pabOThl, OCHOBHOM TEKCT pedepara
npejamnoyiiaraeT paszjeieHue Ha 2-3 maparpada Oe3 BwiaeneHus 1iaB. [lpu
HEOOXOJMMOCTH TEKCT pedepara MOXKET JOMOJHITHCA WILUTIOCTPALUSIMU,
Tabnuiamu, rpaduKkaMu, HO UMHU HE CJIeIyeT "Meperpyxarb" TEeKCT;

4.3axoueHusl, TJIe CTYACHT (OPMYIUPYET BBIBOJBI, CACIaHHBIE HA OCHOBE
OCHOBHOI'O TEKCTA.

5.Crucka MCNOJb30BAaHHOW JIUTEpAaTyphl. B TaHHOM CHUCKE Ha3bIBAKOTCS
KaK T€ MCTOYHUKH, Ha KOTOPBIE CChUIACTCS CTYJEHT MPU MOATOTOBKE pedepara,
TaK 1 UHbIE, KOTOPBIE ObLIN N3YYEHBI UM MPHU TIOJITOTOBKE pedepara.

O6neM pedepata coctaBisier 10-15 cTpanui] MAIIMHOMUCHOTO TEKCTa, HO B
J000M cllydae HE JOJDKEH TpeBbimath 15 crpanun. MatepBan — 1,5, pasmep
mpudra — 14, mons: neBoe — 3cm, npaBoe — 1,5 cM, BepxHee U HUKHEee — 1,5¢cM.
CtpaHuIilbl JOJDKHBI OBITH TPOHYMEPOBAHBI. AO3aIHBIN OTCTYIT OT HavYajla CTPOKH

paBeH 1,25 cwm.

Ilopsiok cnauu pedpepara v ero oueHkKa
Pedeparsl mnumyrcst cTyneHTamMH B TEYEHHME CEMeCTpa B  CpOKH,
yCTaHaBIIMBaeMbIe TIPETIOAaBaTeNieM M0 KOHKPETHON TUCIUILINHE, JOKJIaIbIBACTCS
CTYACHTOM M BBIHOCHTCA Ha o0OcyxzaeHue. I[ledaTtHblii BapuaHT craercs
IpenoAaBaTesio, BEAyeMy JUCIHUILTUHY.
[To pe3ynbraTaM IPOBEPKHU CTYACHTY BBICTABIISICTCS OTPEACICHHOE KOJIHMUECTBO
0aJI0B, KOTOPOE BXOIUT B 00IIIee KOJIMUYECTBO OAJIOB CTY/I€HTa, HAOpaHHBIX UM B

TeueHue cemectpa. [Ipu onieHke pedepara yuuThIBatOTCS COOTBETCTBUE COJEPIKAHMUS



BbIOpaHHOU TEME, YETKOCTh CTPYKTYPbI padOThl, yMEHHE paboTaTh C HAYYHOU
JUTEPATYPOU, YMEHUE CTABUTH NIPOOJIEMY U aHATU3UPOBATh €€, YMEHUE JIOTUYECKU
MBICIIUTh, BJIaJIEHUE MTPO(ecCHOHATIBHON TEPMUHOJIOTUEN, TPAMOTHOCTH OQOPMIICHHUSI.

Ouenka S craBUTCS, €CIIU BBIIOJHEHBI BCE TPEOOBAaHUS K HAIIMCAHUIO U
3amuTe pedepara: 0003HadeHa rnpodiemMa U 000CHOBAHA €€ aKTyaJbHOCTb, CAENIaH
KpaTKUM aHaJIM3 pa3IMuHbIX TOYEK 3pEHUS Ha pacCMaTpUBAEMYI0 poOIemMy 1
JIOTUYHO M3JI0KEeHa COOCTBEHHAs MO3UIHS, C(POPMYITHUPOBAHBI BEIBOIBI, TEMA
pacKkpbITa MOJHOCTBIO, BbIIEPKAH 00BEM, COOJII0/IEHBI TPEOOBAHUS K BHEIITHEMY
0 OpMIIEHUIO, JaHbI IPABUIIbHBIE OTBETHI Ha JIOMOJIHUTEIbHBIE BOIPOCHI.

Ouenka 4 — ocHOBHbIE TpeOOBaHUs K pedepaTy U €ro 3allUTe BHIITOTHEHBI,
HO IIPY 3TOM JIOIYILEHbI HEN0YETHI. B 4aCTHOCTH, UMEIOTCSI HETOYHOCTH B
M3JI0’)KEHUU MaTepualla; OTCYTCTBYET JIOTMYECKasl TOCIIE0BATEILHOCTD B
CYXJICHMSIX; HE BbIJIEpKaH 00BbEM pedepara; UMEIOTCA YIyIIeHUs B 0()OpMIICHUH;
Ha JOTIOJIHUTEIIBHBIE BOIIPOCHI P 3AIIUTE AaHbI HEITOJIHBIE OTBETHI.

Ouenka 3 — UMeIOTCA CyIIECTBEHHbIE OTCTYIIEHUS OT TpeOOBaHUN K
pedepupoBanmio. B yuacTHOCTH: TeMa OCBEIIEHA JUIIb YACTUYHO; JOMYIIEHbI
(dakTHUecKue OMOKY B coAepKaHuu pedepaTa Wiv MPU OTBETE HA
JOTIOJTHUTENBHBIE BOIIPOCHI; BO BPEMS 3aIIUTHI OTCYTCTBYET BBIBOJ.

Ouenka 2 — Tema pedepara He pacKpbiTa, OOHAPYKMBAETCSI CYILIECTBEHHOE
HEMMOHUMaHUE POOIEMBI.

Ouenka 1 — pedepaT CTyJICHTOM HE MMPEJICTABIICH.

MeToanyeckue peKOMeHAAIUM /IS MOATOTOBKH Mpe3eHTaIuii
J1J1st MTOATOTOBKH MPE3CHTAIMKA PEKOMEHTyeTCsl HCTIONIb30BaTh: PowerPoint, MS
Word, Acrobat Reader, LaTeX-oBckuii maketr beamer. Camasi mpoctasi mporpaMmma Jijist
co3nanus npe3entamnuii — Microsoft PowerPoint. J[111 moaroToBku npe3eHTaluu
He00x0aMMo 00paboTaTh HHPOPMAIIUIO COOPAHHYIO MPU HAMMCAHUU pedepaTa.
[TocnemoBaTeIbHOCTH MOATOTOBKH MPE3CHTAINH:

1. Yetko chopMynupoBaTh 1eib MPE3CHTAIIH.



2. Ompenenuth KakoB OyaeT (opMat Mpe3eHTALNUN: KUBOE BBHICTYIUICHHE (TOT/Aa,
CKOJIBKO OYJIET €T0 MPOJOIKUTENFHOCTD) WM JIEKTPOHHAS pacchlika (KakoB OyaeT
KOHTEKCT MpPE3CHTAINH).

3. OToOpaTh BCIO COAEPKATENbHYIO YacCTh JUIsl IPE3CHTAIIUU U BEICTPOUTH
JIOTUYECKYIO LIETIOYKY MPEICTABICHUSI.

4. OnpenenuTs KIH0UYEeBble MOMEHTHI B COJIEPKAaHUH TEKCTA U BBIICIUTD HX.

5. OnpenenuTth BUAbI BU3yanu3aluu (KapTUHKHK) JJIsl OTOOpaKEHUS UX Ha
cllaiflax B COOTBETCTBHHM C JIOTUKOM, LIEJIBIO U crienudrKoil MmaTepuarna.

6. [TogoOpath nu3aiiH u popMaTUpPOBaTh ClaiAbl (KOJIUYECTBO KAPTUHOK U
TEKCTa, UX PACIIOJIOKEHUE, IIBET U pa3MeD).

7. IlpoBepUTh BU3YaJIbHOE BOCIIPUATUE MTPE3EHTALIUH.

K Bugam BU3yanuzaiuu OTHOCSTCS WIUTIOCTPALMK, 00pa3bl, AUarpaMmel,
Tabnuipl. VmocTpaniys — mpeIcTaBlIeHue PeaibHO CYIIECTBYIONIETO 3PUTEIBHOTO
psna. O6pasbl — B OTIMYHE OT WLTIOCTpanuii — metadopa. x HazHaueHue — BhI3BAThH
HMOILIMIO U CO3JaTh OTHOIIEHHE K HEH, BO3JEHCTBOBATh HA ayIUTOpHI0. C MOMOIIBIO
XOpOIIIO TPOyMaHHBIX U MPEJICTABIAEMbIX 00pa30B, HHGOPMAIIHS MOKET HA0JTO
OCTaThCA B MaMSATH yeioBeKa. J[narpamMma — BU3yaau3aius KOJIUUEeCTBEHHBIX U
KaueCTBEHHBIX CBsi3ei. VX MCmonb3yroT 1jist yOeIuTeIbHOM IEMOHCTPAINH JIAHHBIX,
JUTSI IPOCTPAHCTBEHHOTO MBIIIJICHUS B JOTOJIHEHHUE K JJorunyeckomy. Tabnuia —
KOHKPETHBIN, HATJISIAHBIA U TOYHBIN 1OKa3 JaHHbIX. E€ OCHOBHOE HAa3HAYECHUE —
CTPYKTYpPHUPOBaTh HH(POPMAIIHIO, YTO MOPOI 00JIeTdaeT BOCIPUATHE JAHHBIX
ayIUTOPUEMN.

IIpakmuueckue cogemvi N0 NOO20MOBKe Npe3eHmMayuul

— TMIEYaTHBIM TEKCT + Clanabl + pa3gaTOYHbId MaTepHUa TOTOBSATCS OTAEIBHO;

— CcJaiael — BU3yaibHas 1mojadya nHpopMaimu, KoTopast 10KHaA COIePIKaTh
MUHHMYM TEKCTa, MAKCUMYM H300pakeHUM, HECYIITUX CMBICIIOBYIO HArpy3Ky,
BBITJISIZIETH HAMJISIAHO W MIPOCTO;

— TEKCTOBOE COJICPKAHUE MPE3EHTALUH — YCTHAS PE€UYb WU YTEHUE, KOTOpast
JOJKHA BKIJIFOYATh apryMEHTHI, (PaKThl, I0Ka3aTENbCTBA U OMOLIUY;

— PEKOMEHIyeMOE YHCIIO CIanoB 17-22;



— o0s3aTenpHas nHGOPMAIHS JIs TPE3SHTAIMN: TeMa, (haMUITUS U WHUITAATIBI
BBICTYNAIONIETO; IJIaH COOOIIEHUS; KPATKHE BHIBOJIBI U3 BCETO CKa3aHHOI0; CIIUCOK
MCITIOJIb30BAHHBIX UCTOYHHUKOB;

— Ppa3gaToOYHBIM MaTepuai — JOJKEH 00eCleunBaTh Ty K€ IIyOMHY U OXBaT, YTO
Y ’KUBOE BBICTYILJICHUE: JIFOAU OOJBIIE JOBEPSIOT TOMY, YTO OHU MOTYT YHECTH C
co00M, UeM HCUYEe3aI0NINM U300paXKEHUSIM, CI0Ba U CIai bl 3a0bIBAIOTCS, a
pa3aTO4YHbIA MaTEepHall OCTAETCS TTOCTOSIHHBIM OCSI3a€MbIM HAalIOMUHAHUEM;
pa3IaToOYHbIN MaTepual BaKHO pa3/laBaTh B KOHIIE IPE3CHTAIIMU; Pa31aTOYHBII
MaTepHuabl JOHKHBI OTIMYATHCS OT CJIalJI0OB, JIOJKHBI OBITH OOJiee
UH()OPMATUBHBIMU.

Tembl 10KJ1210B U pedepaToB
1.IlpeBparienue YTJIEBOJIOB B TE€XHOJIOTUYECKUX MpoILeccax:
MEJIaHOMIMHOOOpa30BaHUe, KapaMmelnu3allksl caxapoB;, THUILEBass IIEHHOCTh
YTJIEBOJIOB.
2.BrICOKOMOIEKYIIpHBIE HEeCaxapoIoA00HbIe MOUCAXAPHUIbL: KIeT4aTKa, XUTHH,
XUTO3aH U UX OMOJIOTUYECKOE 3HAUCHHUE.
3.IIpupoiHbIe TOKCUKAHTHI ¥ [IMAHOTEHHBIC TIIMKO3U/IbI (AMUTJAIMH; KyMapyH).
4 I'pynnbl pacTUTENbHBIX O-TJIUKO3UI0B (CAalIOHUHBI; COJIOHUH).
5.Ponp  GammacTHRIX BemIeCTB (TEMMIICIUIIONIO3BI, IEJIIFO03bI, TMEKTHHOBBIX
BEILIECTB) B MUTAHUU YEJIOBEKA.
6.IlekTHHOBBIC BEIIECTBA — HE3AMEHUMBIH (DAKTOp MUTAHMUS.
7.T'erepononincaxapu/ibl (MHYJINH; T€MUIIEIUIION03a; PACTUTEIIbHBIE KaMeIn) U UX
OMOJIOrMYeCKOe 3HAUCHUE.
8.3aryctutenu u reneoOpa3oBaTeNU MOJUCAXapUIHON MpUpoAbl (Kpaxmal,
KpaxMaJIoCO/IeprKalllie MPOAYKThI, IEKTUHOBBIE BEIIECTBA).
9.IlumeBas IEHHOCTh Maces U KUPOB.
10. ®dakTop F — He3aMeHUMBIE )KUPHBIE KACITIOTHI.
11.Bocku — cioxHbI€ A(UPBI BEICOKOMOJIEKYIISIPHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHUCJIOT U OJJTHOOCHOBHBIX BHICOKOMOJIEKYJIIPHBIX CIIUPTOB. DYHKIIUU KUBOTHBIX U

PaCTUTCIBHBIX BOCKOB.



12.Ctepunpl - ciaoXKHBbIE Y(GUPHI BBICIINX KUPHBIX KHUCIOT M TOJUIAKIMYECKHX
CIIUPTOB (CTEPOJIOB).

13.Xonectepon (xonectepun). yHKIMM X0JIeCTepUHA B OpraHU3ME YeJIOBEKA.
14.®ochonunuapl, WX CBOWCTBA M (YHKIMM B OpraHu3Me; NPUMCHCHHE B
XJIeOOTEeKapHOM ¥ KOHJIUTEPCKOM MPOMBIIIIEHHOCTH (JIMIUTHH, Ke(aluH).

15. [IpupoHbie aHTUOKCUIAHTHI, TPUCYTCTBYIOLIUE B PSAJE PACTUTEIBHBIX MacCel:
(Toxo(epoIbl; TEUUTUHBL, KapOTHH; (aBoHbI). CHHEPTUCTH aHTHOKUCTUTEIICH.
16. He3aMeHrMbIE aMUHOKUCIIOTHI U TPAUIIMN HAIIMOHAIBHBIX KyXOHb.
17.buonoruueckas EHHOCTh OCJIKOB U ONTUMHU3AIMS KYJIUHAPHBIX PELEHTYP.
18.IlpuponHbIE TOKCHKAHTHI: OWOTEHHBIE aMHHBI — CEPOTOHHWH, THPAMHH,
TUCTaMUH.

19.buonorndeckasl aKTUBHOCTh HEKOTOPBIX TMENTHIOB: TOPMOHBI (WMHCYIIWH,
MPOCTArjiaHIuHbl) U €CTECTBEHHBIC aHAJBIC€TUKHU (PHIOP(PUHBI, SHKE(PATUHBI).
20.ITumeBbie  100aBKM OENKOBOW TpUPOABI: TeneoOpazoBarenu (KeJIaTHH);
MOACIACTUTENN (MUPAKYJIUH, MOHEINH, TaAyMaTHH ).

21.Ilpumenenue GepMEHTOB B MUIIEBBIX TEXHOJIOTHUSX.

22.AXTUBATOpPHI U MHTHOUTOPHI (PEPMEHTOB.

23.'opMoOHBI THUTIOTaJIaMyca — JIMOEPUHBI M CTaTUHBI, UX XUMHUYECKas MPUPOJA,
KJICTKU-MHIIICHU, MEXaHU3M JICHCTBHSI.

24.T'opmonsl Tuno¢usa (ageHorunopunsa) — TPOIHBIE TOPMOHBI — UX XUMHYECKast
pUpoa, KICTKU-MUIIICHH, MEXaHU3M JIEUCTBUS.

25.I'opmoHbl TIEpUPEPUUECKUX SHIOKPUHHBIX XUMHUYECKash MPUPOAA, MEXaHU3M
JEeUCTBUSI Ha 0OMEH OEJIKOB, YTJIEBOJIOB, JIUIIUJI0B, MUHEPAJIbHBI OOMEH.
26.'opMOHBI MECTHOTO 3HAYEHWS: MPOCTOTIAHIANHBI, THUCTAMUH, CEPOTOHUH,
CEKpETHH, U JIp.

27. IIpoBUTaMUHBI 1 AaHTUBUTAMHHBI.

28. ButaMyHBI KaKk KOMIIOHEHTBI KO)EPMEHTOB.

29.CUHEeprucThl U aHTUBUTAMUHBI.



30.BonopactBopuMble BUTAaMUHBL: HM3MEHEHHS BUTAMHUHOB MpU KYyJIMHAPHOU

00pa0OTKE TMHUIIEBBIX MPOIYKTOB;

MPOYKTaX.

COXPaHHOCTb

BUTaMHUHOB

B IINIIEBBLIX

31.KupopacTBoprMble BHUTAaMUHBI: W3MEHEHHUS BUTAMUHOB IMPH KYJIHMHAPHOU

o0paboTke

MPOYKTaX.

IMMIOCBBIX ITPOOYKTOB,

COXpPaHHOCTb

BUTaMHUHOB

B IIMHICBBIX

32. ButamuHOMOA00HBIE COCTMHECHMS: U3MEHEHUS BUTAMHHOB TIPU KYyJIWHAPHOU

06pa6OTK€ IMMIOCBBIX IIPOAYKTOB;, COXPAHHOCTbL BHUTAMHHOB B IIHIICBLIX
MIPOIYKTax.
Kputepun oneHKH Npe3eHTANUN JOKJIAAA:
g 5 0ayoB (6-7 0aJ1oB|8-9 6a/I0B (X0pOI0) 10-12 0a/u10B
o:.ar (HeynoJieTBopuTe | (Y10BJIETBOPUTEIb (oTJIM4HO)
O = JIbHO) HO)
Kpurepun |Copnep:xanne KputepueB
[Mpobaema He|[Ipobnema packpsita|[IpoGiema packpsrita. |[Ipobnema  packpbiTa
packpebITa. HE noHOCTHIO. | [IpoBenieH ananmu3 npoOsieMsl |moaHOCTRI0.  [IpoBenen
° OTcyTCTBYIOT BriBoabl He caenanbl|6e3 MPUBJICUCHNUS |aHATTU3  MPOOJIEMBI  C
; E BBIBOJIBI W/WIN  BBIBOJBI  HE|JOMOIHHUTENBHON NPUBJICYCHUEM
a2 000CHOBaHBI auTepatypsl. He Bce BBIBOJIBI | TOTIOTHUTETBLHOM
] CJIeNaHbl U/ 00OCHOBAHBI |JIUTEPATYphl.  BrIBOEI
£ E 000CHOBAHBI
IIpencraBnsiema  s|IIpencrasnsemas [Ipencrasnsemas IIpencrasnsiemas
uHpOpMAIsL nH(popMaIus He |[MHpOopMaIus He |nHpOopMaIusl
s JIOTHYECKH HE|CHCTEMaTHU3UPOBaHA |CHCTEMAaTU3UPOBaHA U |crcTeMaTu3npoBaHa,
E CBsI3aHa. He |w/unm He |TTocTeI0BaTEeNbHA. nocieoBaTebHa "
g UCIIOJIb30BaHBbI nocienoBarenbHa  .|Mcmone3oBaHo  Oonee 2 |mormuecku CBsI3aHa.
5 npodeccnoHambHbl |MCIOJIB30BaHO 1-2  [mpodecCHOHATbHBIX Hcnons3oBano Oonee 5
g € TePMUHBI Mo eCCHOHANBHBIX |TEPMUHOB npodeCcCHOHANTBHBIX
= TEpPMUHA TEPMHUHOB
He Hcnonb3oBanbl Hcnonb3oBanbl TexHonorud | LLInpoko ucnoiab30BaHbI
HCIIOJIb30BAHBI texHosoruu  Power|Power Point. He Gonee 2|texHoioruu (Power
E texuojoruu Power|Point  wactuuno.3-4 |ommbok B mpeactaBmsemoii |Point u Ip.).
e Point. bonbme 4|ommoOku B|MH(pOpMaLUH OTcyTCTBYIOT OLIMOKY B
z ommnodoK B|IIpeACTaBIsIEMON npeAcTaBIsIeMOn
2 npejcTaBiIsieMod  |WHpOpMaIUH uHQOpMAITUH
=) uHQOpMaIH
g Her orBeroB Ha|Tombko oTBersl Ha|OTBETH Ha BONMPOCH! MONHBIE(OTBETH Ha  BOMPOCH
oz BOTIPOCHI 3JIEMEHTapHBIC W/WIIN YaCTUYHO TIOJTHBIE MOJIHBIE, c
E § BOIPOCHI MIPUBHIEHUEM
2 = IPUMEPOB W/um
o R HOSICHEH U

- 9 0amIoB BBICTABISIETCS CTYIAEHTY, €CIHM CTYJAEHT BbIpa3uyl CBOE MHEHHUE IO

chOpMyIMPOBAHHON TpOOJIEME, apryMEHTUPOBAJ €ro, TOYHO OMNpEIEIUB ee




coaepKaHhue W cocraBisiromue. [lpuBeneHsl JaHHBIE OTEYECTBEHHOW U
3apyOeKHON JTUTEpATyphl, CTATUCTHYECKUE CBEACHUS, MHGOPMAIINS HOPMATUBHO-
npaBoBoro xapakrepa. CTyIEHT 3HAaeT M BIAJACET HABBIKOM CaMOCTOSITEIIbHOMN
WCCIIEIOBATENLCKOW PabOThl MO TEME HCCICAOBAHMS; METOJaMU W TIpHeMaMH
aHaIM3a TEOPETUYECKUX W/WIIM TPAKTHUYECKUX AacleKTOB H3ydaeMoil o00jacTu.
dakTUYECKUX OLIMOOK, CBSI3aHHBIX C MOHMMAaHHEM IMPOOJIEMBI, HET; rpaduuecku
paboTta odopmIieHa TTPABUIBHO

- 7-8 6aioB - paboTa XapakTEPU3yeTCs] CMBICIOBOM LEIbHOCTHIO, CBI3HOCTBIO
U TIOCIICIOBATEIPHOCTRIO H3JIOKCHHS; AOIMyIIeHo He Oomee 1 ommOku mpu
OOBSCHEHHH CMBICTIa WM coaepkaHus Tmpobiembl. Jlmsg  apryMeHTanmum
MPUBOISITCS JTAaHHBIC OTE€UYECTBEHHBIX u 3apyOeKHBIX aBTOPOB.
[TpoieMOHCTPHPOBAHBI HCCICAOBATEIBCKUE YMEHHS W HaBBIKA. DaKTHISCKUX
OIIMOOK, CBSI3aHHBIX C IOHMMAaHHWEM TpoOsieMbl, HeT. JlomymieHbl OjHa-IBe
OIMOKH B 0QOPMIICHUH PAOOThI

- 6-5 0amioB - CTYAEHT TPOBOAMUT JOCTATOYHO CAMOCTOSITENIbHBIN aHaIn3
OCHOBHBIX 3TallOB U CMBICIOBBIX COCTABJIAIONIMX MPOOJIEMbI; TOHUMAET 0a30BbIC
OCHOBBI M TEOpPETHYECKOE OO0OCHOBaHHME BbIOpaHHOW TeMbl. [IpuBieueHsbI
OCHOBHBIE UCTOYHHKH I10 paccMaTpuBaeMoit Teme. JlomymieHo He 60see 2 omubok
B CMBICJIE WJIK COJIEpKaHUU MPoOsIeMbl, 0POpPMIICHUHU paOOTHI.

- 4 Oanna - eciau paboTa MpecTaBiIsieT cOOON NMepecKa3aHHbIA MU MOJTHOCTHIO
MepPENMCAaHHBIA HMCXOMHBIM TEKCT, 0€3 KakuxX Obl TO HM OBUIO KOMMEHTApHEB,
aHanm3a. He packpeiTa CTpyKTypa M TEOpPETHYECKas COCTaBIISIONIAsl TEMBI.
HonymeHo Tpu wium Oojee Tpex OIMMOOK B CMBICIOBOM  COJIEPIKaHUU

packpbeIBaeMoil mpooOsieMbl, B 0OPMIICHUHU PaOOTHI.

3amaHus IS CAMOCTOSATEILHON PadoThI CTY/IEHTOB
Tema: BBeaenue B XUMHIO OM0JIOTHYE€CKH AKTHBHBIX BelIeCTB.

Crepeousomepus.



Hean padorel: O3HaKOMUTHCA € 3a/1a4aMu U LensiMu Kypea. [Tonyuuts
MOHSATHE 00 OCHOBHBIX KJlaccax OMOJOTMYECKU aKTHBHBIX BEIECTB,
CTEPEOU30MEPHHU.

Conep:xanue padoThI:

11. Ilenu u 3agaum Kypca.

12. 3HaueHne OMOTOTUYECKU aKTUBHBIX BEILIECTB.

13. TlomudyHKIMOHATBEHEIE MOJIEKYJIBbI. OTpeaeieHne, KIacChl.

14. HenacpllieHHbIC KapOOHUIIBHBIC COSTUHEHHUS.

15. JlukapOoHUIBHBIE COEIMHECHUSA (mnxapOoHOBBIC KHUCJIOTHI,
OKCOKHCIIOTBI).

16. OxcuxkapOOHUIBHBIE COCTUHEHUS.

17. AMuHOKapOOHUIIBHBIE COETUHEHUS.

18. 'eomeTpuueckas HU30MeEpHs.

19. OnTuueckas u3oMepusi.

20. HomeHnknaTypa cTepeon3oMepoB.

KoHTpoJibHBIE BOIIPOCHI:

1. B yem nposiBisieTca B3aUMOCBSA3b TOMOJIOTOB U H30MEPOB?

2. Tloyemy y mpenenbHbIX YTIEBOIOPOAOB €CTh TOJIBKO BHYTPUTPYIIIOBbIE
U30MEPBI U HET MEXTPYIIOBBIX?

3. Ha KOHKpEeTHBIX MpUMEpax TMOSICHUTE TMOHITHSI XEMO-, PEruo- u
CTEPEOCETIEKTUBHOCTH.

4. JlaiiTe omnpeAeseHUs] MOHATHUAM: ACUMMETPUYECKHI XUPAIbHBIA aTOM,
NPOXHUPATbHBIA aTOM, ONTHUYECKAash aKTUBHOCTb, DHAHTHOMEPHI, KOH(PUTYpALUS,
aOCONIOTHAasT W OTHOCHUTEJbHAas KOH(pUrypamuu, pamemar, IhacTepeoMepsl,
Me3odopma.

5. KakoBo coOTHOmIEHME MEXIy H30MepaMu M TayroMmepamu? Yem
00ycIOBJIEHa aKTUBHOCTH BOJOPOJIa METHJIEHOBOW TIpynmbl (eHIIHUTpOMETaHa?
N3o06pa3ute TayromepHblie (popmbl HUTpoMeTaHa. KakoBo cTpoeHue ux oOIIero

ME€30MEpHOT0o MOHA?



6. Urto sBnsercs mepoi onTuueckoil aktuBHOocTH? Kak oHa ompenemnseTcs
DKCIIEPUMEHTANIbHO? SIBISIETCS JM HaW4Yue XUPAJIbHOIO aroma yriepoja
JIOCTATOYHBIM YCIIOBUEM MOSIBJIECHUS ONTHUYECKON N30MEpUN?

7. OTnu4aroTCs U SHAHTUOMEPHI MO0 (PU3NYECKUM KOHCTaHTaM? BynyTt mu
pa3nuyHbl  (pU3MYECKMEe KOHCTAaHThl TIeOMETpUuYecKuX u3zoMepoB?  Jlaiite
OOBSICHEHHE Ha TMpPUMEpPE CTEPEOU3OMEPHBIX 6mMOp-OyTUIIOBBIX CIHUPTOB U
THJICHANKAPOOHOBBIX KUCIIOT.

3aganus 11 CAMOCTOSATEILHOH Pa0dOThI:

1. Ckonpko HedeTHbIX KOH(popmanuii orBeyaer 1,2-guxiopstany? Uem
MOXHO OOBSCHHUTH BO3pPAaCTaHUE JMIOJIBHOTO MOMEHTAa 3TOTO COEAUHEHUS C
IOBBIIIEHUEM TEMIIEPATYyphI?

2. B kaxmoil mape cOeIWHEHUH yKaxuTe 0ojee yCTOWYMBBIA H30MEp H
OOBSICHUTE MIPUUMHY €r0 0O0JIbIIEH YCTOWYMBOCTH:

a) METHJILIUKJIONPOIIAH U UKJIOOYTaH;

0) STWILHUKI00YTaH U METHIILIMKIIONIEHTaH;

B) yuc- u mparc-1,3-TMMETUIIIUKIONICHTaH;

) mpanc-1,2-TuMeTUIIMKIO0YTaH W IIUKJIOTEKCaH.

3. Kakas xonbopmamms nuc-2-METWIINMKIOTEKCaHOJa Oyner Jierde
BCTYNaTh B CJIIEAYIOIINE PEAKIINHN:

a) aTepuUKaIUu YKCYCHOU KHCIIOTOM;

0) OKHuCJIeHUS 10 KeToHa?

4. Hapucyiite dopmylly HUKIMYECKOro yrieBogopoaa coctaBa CO6HI12,
KOTOPBIM yCTOMYMB K OpPOMHOW BOJAE€ U HOIUCTOMY BOJOPOIY, UMEET MPAHC-
KOH(UTYpALHIO U HE MOKET ObITh Pa3iO’KEH Ha ONTHYECKUE aHTUIIO/IBI.

5. KakoBa reoMerpusi MOJIeKyJbl METWIdTWINponuiamMuHa? MoxHO Jn
Pa3NOKUTh 3TO COCTUHEHNE HA YIHAHTHOMEpPHI? JlaliTe 0ObSICHEHHE.

6. Omnpenenure aOCOMIOTHYIO KOHGUTYpAIMIO TPU OOOUX XUPATHHBIX

LIEHTPax B CTEPEOM30MeEpax 2,3-IUXIOpIICHTaHA.



7. OOBsiCHUTE, MMOYEMY TPETHUYHBIE aMHHBI, Y KOTOPBIX C aTOMOM a30Ta
CBSA3aHbl PA3JIMYHbIE YTJIEBOAOPOJHBIE PATUKAIBI, HE MPOSBISIOT ONTUYECKON
AKTUBHOCTH.

8. M3oOpa3ute Bce MPOCTPAHCTBEHHBIE M30MEPhI D-ramakTo3sl.

Tema: YriaeBoabl.

Heapb padorbi: [lomyunTs NOHATHE 00 OCHOBHBIX (PYHKIIHSIX,
KJ1accu(uKanuu, CTpOEHUH yTeBOIOB.

Conepsxkanue padorbl:

11. YrneBoasl, onpeaesieHue, GyHKIUH.

12. Knaccudukarus yrieBoioB.

13. Ctepeoxumusi U KOHPOPMAITIH MOHOCAXapUIOB.

14. ®u3uKO-XMMUYECKHE CBONCTBA MOHOCAXAPHUIOB.

15. TI'nmuko3ubl. B3auMocBsI3b CTPYKTYPBI U OMOJIOTHYECKUX (PYHKITHH.

16. Onurocaxapuabl ¥ MOTHCAXAPUIBL.

17. Metoasl ompeneiaeHus: CTPYKTYpbl: XUMHUYECKHE, (epMEHTATUBHEIE,
(U3UKO-XUMUYECKHE.

18. Jlucaxapuapl: MajnbTO3a M JIaKTO3a, TEeHTHOOMO3a, Ie/UI00H03a,
caxaposa.

19. TNonmucaxapuapl: TOMOMOIUCAXapuAbl (KpaxMai, amuiio3a, TIHKOTEH,
ICIJUTFOJI03a, ICKCTPUHBI).

20. I'erepo-nionucaxapuabl - MPOTCOTJIMKAHBI (THATYpOHOBAs KHCJIOTA,

XOHAPOUTUHCYNIb(ATHI, TCITAPHH).

KonTpoabHbIe BONPOCHI:

1. Crpoenue, kinaccudukaiys, HOMEHKIATypa yTIEBOIOB.

2. JlaifTe ompeneneHre yriaeBoaaM 1 MepeuucinTe ux QyHKIIUH.

3. B ueM paznuuus CTpyKTypbl aMUJIO3bl U aMUJIOTIEKTUHA?

4. MoHocaxapuapl. OcCHOBHBIE CTEPEOXUMHUYECKHE ITOHATHS

MOHOCaxXapHuaoB.



5. CewmeiictBo D- u L-anbno3. D- u L-keTo3bl.

6. Meroabl HapanMBaHUs YIJIEBOAHOM IIETH CaXxapoB.

/. MeTobl 1eCTPYKIIMU CaXxapoB.

8. OcCHOBHBIE peaklui MOHOCAXapHUIOB.

9. T'unpa3oHsbl, 03a30HbI, 030TPUA30JIBIL.

10. MetunoBbie, 6€H3UIOBBIC U TPUTHUIIOBBIE A(PHUPHI MOHOCAXAPHUIOB.

11. CnoxHble 3pUpbl MOHOCAXaPUIOB.

12. I'muKo3uIbl ¥ TIIMKO3UIHBIE TIPOM3BOIHBIE MOHOCAXapHIOB.

13. Yro Takoe monucaxapuibl, T€TEPOIOINCaXapUabl, TOMOIIOIACAXaAPUIBI?

14. IlpaBunbHBl JIM YTBEPXKACHUS: a) TE€MapUH CHOCOOCTBYET CBEPThI-
BaHUIO KpOBH; O) IJIMKOTE€H - OCHOBHOHM 3allacCHOM MOJIMCaxapHj 4YellOBEKa; B)
THATYPOHOBAsI KUCJIOTA SBJISIETCS OCHOBHOW COCTABHOM YacThlO MEKKIETOYHOIO
BerecTna’?

15. Kaxkoii u3 caxapoB He 00J1aJaeT BOCCTaHABIMBAIOIIMMH CBONCTBAMU?

16. Ha3zoBute 3amacHbie yriaeBOIbl OpraHu3Ma U PacTeHUH.

17. llepeuncaute nonucaxapuibl, KOTOPbIe HE YCBAaUBAIOTCS YEIIOBEKOM.

3agaHus 119 CAMOCTOATEILHON PadoThI:

1. TlpuBeaute mpuMep aabIOMEHTO3bI, KETOTEKCO3bI, o-D-upano3sl u f§ -
D-dypanossr (M306eraiite moBTOPOB, i M300paxKeHUsT MUKIMYECKUX (OpM HC-
MOJIB3YHTE MEePCIEKTUBHBIE POPMYJIIBI Xeyopca).

2. llpuBeaute Bce BO3MOXKHBIE TayTOMEpHBIE hopMbl 171t D-kenmo3sl U D-
NICUKO3bl (Hcnonb3yiiTe (opmynsl Xeyopca). Kakum o0pa3om MoOXeT OBITh
oOHapy>KeHa TayTOMEpHUsi MOHOCaXapoB B pacTBope?

3. IlpeBpamenue o-D-rmokonupanossl B -D-ratokonupano3y B Kuciaou
cpene (aHomepu3alMsi) MOXKET OCYLIECTBIATHCA 0€3 PacKpbITUS MUPAHO3HOTO
nukia. [Ipennoxxure MexaHu3M aHOMEPU3ALIUH.

4. OCHOBHBIM KOMITIOHEHTOM KarCyJibl, 0OBOJIAKMBAIOIIE MHEBMOKOKK, U
BEIIECTBOM, OTBETCTBEHHBIM 32 CHEHU(PUUHOCTH €r0 PEeaKlUid aHTUTeH- aHTUTEJIO,
apisieTcsa nonucaxapua (M = 150 000). I'uaponu3 »Toro caxapuaa NPUBOIUT K

MOJIYYEHHUIO SKBUMOJIAPHBIX KOJIMYeCTB D-ritoko3sl 1 D-TiioKypOHOBOM KUCTIOTHI;



IPU OCTOPOKHOM OKHCIIEHHH 00pasyeTcsl Heto0nypoHOBasi KUCI0Ta (ypOHOBas
KHCJIOTa - TMPOM3BOAHOE IEI00M03bl). MeTuinpoBaHHE C MOCIETYIOIIUM
TUAPOJIU30M TPUBOIUT K IKBUMOJSIPHBIM KosmyecTBaM 2,3,6-Tpu-O-metui-D-
mIIOKo3bl U 2,4-1u-O-Metun-D-rimokypoHoBoit  kucinotel. KakoBa BeposTHas
CTpYKTypa mnojucaxapuma’?

5. Paddunoza — tpucaxapun, conepxamiuiics B cBekiie (CigHz,016). I'un-
pONM3 B MPHUCYTCTBUHM KHUCIOTHI naeT D-¢dpykrosy, D-ramakro3y u D-rmroko3sy;
THAPOIIU3 MO/ IeHCTBUEM (epPMEHTa O-TalaKTO3W a3kl MPUBOAUT K D-ramakrose u
caxapo3e; IpHu TUAPOIHN3E MO IeUCTBUEM HUHBEPTA3bl ((PEPMEHT, PACIICIUISIONIUI
caxapo3y) obpasyerca D-¢dpykro3a u gucaxapujn —menubuosa. VcuepmnbiBaroiee
METUIMpOBaHKHE pad(PUHO3BI C MOCIEYIOUUM ruapoau3oM aaet 1,3,4,6-terpa-O-
metui-D-dpykrosy, 2,3,4,6-tetpa-O-metun-D-ranakrosy u 2,3,4-tpu-O-metun-D-
rmoko3y. KakoBa crpykrypa padduHo3zsr u Menubuossl? M300pasute 31U
COCIMHEHHUS B BHJE MepcrneKTHBHBIX ¢Gopmyn Xeyopca. OOnagaroT JH OHU
BOCCTaHaBNUBaWOIIMMH  cBoWicTBamu? [lpuBenure HazBanue padPUHO3BI,
UCTIOJNB3YS MPUHATHIE COKPAIIEHHUS JJIT MOHOCAXapUAHBIX OCTaTKOB.

Pexomenayembie Tembl pepeparToB:

1. IlpeBpamieHue  yriaeBoJOB B  TEXHOJOTMYECKHX  IpoLeccax:
METaHOUAMHOOOpa30BaHNe, KapaMenu3alusi CcaxapoB; TMHIIEBass IIEHHOCTh
yTJEBOJIOB.

2. BwicokomomneKyIsIpHbIE HecaxapomoJ00HbIe MOIUCaXapuIbl: KIIeTyaTkKa,
XUTHH, XUTO3aH U UX OMOJIOTHYECKOe 3HAUCHHE.

3. IlpupomgHbie TOKCHMKAHTHI W IIMAHOTCHHBIC TIUKO3WUJBI (aMUTIAINH;
KyMapuH).

4. T'pynnsl pacTUTeNbHBIX O-TIIMKO3UA0B (CAlIOHUHBI; COJIOHUH).

5. Posb OanmnacTHBIX BEIIECTB (TEMUIIEIUTIONO3bI, IEJUTI0JIO3bI, TIEKTHHOBBIX
BEIIIECTB) B MUTAHUH YEJIOBEKA.

6. IlexTuHOBBIE BelECTBAa — HE3AMEHUMBIN (DAaKTOP TUTAHUS.

7. Terepomnonucaxapuipl  (MHYJIMH; TE€MHUIEIION03a; PACTUTENIbHbIE

KaMe/In) U UX OMOJIOTHYECKOE 3HAUCHHE.



8. 3arycrutenu u reneoOpa3zoBaTesid NOTUCAXaPUAHON MPUPOBI (Kpaxma,

KpaxMauocoAeprKaliie NpoAyKTbl, IEKTUHOBBIE BEIIECTBA).

Tema: JInnuasml.

Hean padorsi: [ToayyuTs NoHsATHE 00 OCHOBHBIX (PYHKITUSX,
KJ1accu(uKanuu, CTpOCHUN JTUIUIOB.

Conep:xanue padoThI:

8. Jlunmuawl, omnpexaenenue, kinaccupukaruss. DOyHKUMM — JTUIUAOB.
CrepeoxuMusi 1 HOMEHKJIATYpa.

9. HeowmbuiseMble JUMUABI. CTEPUHBI, U30MPEHOUIBI, KHPHBIE KHCIIOTHI,
MPOCTAHOUIBI.

10. HeliTpasibHble TUMHABI: OCHOBHBIE KJIACCHI.

11. Crepunpl, CTpOCHHE, CBONCTBA.

12. ®ochomunuast. Knaccuduxaius 1 HoMEHKIATypa.

13. Atunraunepuibl, CTpOSHUE, CBOMCTRA.

14. T'muniepodochomumuast (bocharuanas KHCJIOTA,
docharuamndTaHonamMut, (GpochaTuarIXoIuH, GochaTHIUICECPHH).

KoHTpoJibHBIE BOIIPOCHI:

1. Kakwue BemecTBa HA3BIBAIOTCS JTATTHIAME?

2. Yro Taxoe npoctele yurmpl? Kakue Bam M3BeCTHBI IPUPOIHEIE BOCKH?

3. Tlo KakoMy NPHU3HAKY JUIKIBI AEIATCS HA OMBUISEMBIE M HEOMBLIIEMBbIE?

4

Kakue (hyHK1IMM B OpraHu3Me BBIONHSIOT HelTpainbHble muimuanl (TATL)?

5. Moxuo 1 (pochommnuasl Ha3BaTh MOISAPHBIMM BeliecTBamMu? OGOCHYMTE

CBOH OTBET.
6. Hazosure YKUPHBIC KUCIIOTHI, THITUYHBIE JIJI51 JIMTIMIOB OpraHru3Ma YeloBeKa.
7. Uro Taxoe npocrarianaunbl? Kakoe 3HaueHre OHM UMEIOT I OPraHu3ma’?

8. HaszoBuTe OTIMYUTENBHBIE OCOOCHHOCTH MOAKOMKHOTO KMPa YEJIOBEKA,

JKHpa IICYCHU U KHpa CJIMBOYHOI'O Macja.



9. HasoBure OTIMYMTENLHBIE OCOOEHHOCTH MOAKOXKHOIO JKMPa YelOBEKa,
KUpa [IEYEHU U KKMPA CIIMBOYHOIO Maca.

10.06bsacuuTe, mMOYEMY YTBEPKAECHME O TOM, YTO TPHALMITIMIEPHIbI
SABISIIOTCS OCHOBHBIM JIMIUIHBIM KOMIIOHEHTOM OHOIOTUYECKUX MeMOpaH,
HEBEPHO.

11.Ha xakom cBOMCTBE, M KaKuX IMIOMIOB OCHOBAaHO OOpa30BaHUE
munocom? I'ie OHM HAXOAAT NPAKTHYECKOE IPUMEHEHHE?

12.B uem ommume 1epebposunoB oT ranrmmo3umos? K kakoi rpymme
JIUTHIOB OHU OTHOCSTCS?

13.Yro oOmero ¥ B 4YeM pa3HMIA CTPYKTYPhl CYIb(OIUIUIOB M IIEe-
pebpo3ua0B?

14.Hanmvmure hopMyily XOIECTEPUHA M YKAKUTE €r0 3HAUCHUE.

15.Tlepeuncnure ocHoBHBIE PyHKIUH GOCHOIUITHIOB.

16.B 4em 3HaYCHNE TIUKOIUTHIOB?

17.Ha3oBuTe OCHOBHBIE (PYHKIMHU JTUIIONPOTEUIOB.

18.TTouemy ruumepodocdaTrab XOPOIIO PACTBOPAIOTCS B BOJE?

3aganus QI CaMOCTOSAITE/IbHOM PadOThI:

1. Hanummure ypaBHEHHS peEaKUUH CTYNEHYATOro (EepMEHTATUBHOTO
THJIPOIN3a TPUTIIMIIEPHUIOB: TAIIBMUTOAUOJICUHA, OJICOUIAYPHUHA, TPUOJICHHA.

2. Beicuivie XKUpHBIE KHCIOTHI Pa3pymIarOTCsl MPEUMYIIECTBEHHO MyTeM [3-
OKHCIICHHSL. OcymiecTBuTe CTYICHUYATHIN (dbepMEeHTAaTUBHBIN  pacmajn
NAJILMUTOOJICMHOBOM KUCIIOTHI yKa3aHHBIM criocoO0oM. Ha3oBuTe mpomexyTouHbIe
IPOAYKTHI U PEPMEHTBHI, YCKOPSIIOIINE TPOIIECC.

3. Jlu”oneBasi KucCJOTa paspymiaercsa nytem [-okucieHus. Hamummre
YpaBHEHMSI PEAKIMid CTYNMEeHYaToro (EepMEHTATHBHOTO pacmajaa JIMHOJICBOU
KUCIOTHL. Ha3oBuTE MeTabONMUTHI U PEPMEHTHI, KATATH3UPYIONINE PEAKIIHH.

4. HS-KoA HeoOxomuMm Juisi aKTUBHPOBAHUS BBICIIUX >KUPHBIX KHUCIOT.
VYkaxuTre MyTH €ro BBICBOOOXKIEHHS B OpPTraHU3ME J>KMBOTHBIX M HAIHIIUTE

COOTBETCTBYIOILIME YPABHEHUS PEAKLIUN.



5. B 6uocuHTe3€ CTeaprUHOBOI KUCIOTHI OJTHOM M3 MPOMEXKYTOUHBIX CTaIH
sBNseTCS TpeBpamieHue: Kampuwi- S -KoA—kanpunui-S-KoA. Hamummre
YPaBHEHHUS PEaKUUil U yKaXUTe PEPMEHTBI, YCKOPSIOLIUE 3TH IPOLECCHI.

6. 3aBepmarolMM 3TarioM OWOCHMHTE3a LIEPOTUHOBOM KHUCIOTHI SIBISIETCS
npeBpaileHue: Juraonepui- S -KoA—uepormi- S -KoA.

Hanumure ypaBHEHUs peakluii M Ha30BUTE (PEPMEHTHI, YCKOPSIOLIUE 3TU
IPOLIECCHI.

Pexomenayembie Tembl pedpeparoB:

1. TluieBast HEHHOCTh Maces U KUPOB.

2. ®akrtop F — He3aMeHNMBIE )KUPHBIE KUCIOTHI.

3. Bocku — crnoxHble 3(QUPBl BBICOKOMOJEKYJISPHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT U OJHOOCHOBHBIX BBICOKOMOJIEKYJISIPHBIX CIIUPTOB. DYHKIIUU
YKUBOTHBIX U PACTUTEIIBHBIX BOCKOB.

4. Crepuzmbl - CJHOXHBIE dS(QUPHl  BBICIIUX KUPHBIX KHUCIOT U
MOJIMLIUKJIMYECKUX CIUPTOB (cTepoisioB). XoJecTepod (xonectepuH). DyHKIUM
XOJIECTEPUHA B OPraHU3Me YEJIOBEKa.

5. @ochonunuasl, ©X CBOMCTBA U (YHKIHMH B OPraHU3ME; NPUMEHEHHE B
XJIe00TIEKAPHON ¥ KOHAUTEPCKON MTPOMBITINIEHHOCTH (JIMIIUTHH, Ke(aynH).

6. IlpupoaHble aHTHOKCHUIAHTBI, MPUCYTCTBYIOUINE B PsijI€ PACTUTEIbHBIX
Macen:  (TOKOQEposbl;  JICUUTHUHBI;  KapoTUH;  (pyaBoHbl).  CHHEPTUCTHI

AHTUOKUCIIUTEJIEH.

Tema: AMUHOKHCJIOTHI, 0€JIKH, NeNTH/DI.
Heab padorbl: [TonyunTs NOHATHE 00 OCHOBHBIX (PYHKIIMSIX,
KJIacCU(UKAIIUU, CTPOCHUN OEJTIKOB.
Conep:xkanue padoTbli:
13. HomenkmnaTypa u kiaccupuKamus aMIHOKHUCIIOT.
14. ®u3uKo-XxMMHUYECKUE CBOMCTBAa aMUHOKHCIIOT.
15. CrepeoxumMust aMMHOKHCIIOT.

16. Crpoenue nentuaoB. Knaccudukaius 1 HOMEHKIaTypa.



17. CrepeoxumMus NENTUIHOMN CBS3H.

18. OmnpeneneHue NepBUYHON CTPYKTYPHI MENTHIOB.

19. OnpeneneHne aMUHOKUCIOTHOTO COCTABA.

20. Tlepuunas cTpykTypa OenkoB. BumoBas cnerupuaHoCTb.

21. Kondopmarusi MenTHAHBIX Iieneil B Oenkax (BTOpUYHAS, TpEeTUYHAS
CTPYKTYPBI).

22. UeTBepTUYHAS CTPYKTYpa OEIKOB.

23. OyHKIUU OCIKOB B OpraHU3ME.

24, AMUHOKHMCIIOTHBIN COCTaB OETKOB.

25. ®U3NKO-XUMHUYECKHE CBOMCTBA OEIKOB: aM(POTEPHOCTH, PACTBOPHMOCTb.

KoHTpoJibHBIE BOIIPOCHI:

1. Yro Ha3biBaroT OenkamMu? AMUHOKUCIOTaMU?

2. llepeuncnute QyHKIMU OEIKOB, aMUHOKHUCIIOT B OPraHU3ME YeJIOBEKA.

3. Kakoe pa3zinume B CTpOEHUH aMUHOKHCIIOT ajJlaHUHA U TUCTUIUHA?

4. Hamummure xumudeckyro (opmMyily nNenTuia Bajluia-TIULIUI-TPOJINII-
METHOHWI-TJTyTaAMUHA.

5. Hammmmre xumuueckue (GopMynbl TPEOHHHA M METHOHWHA. YKaXUTE
pa3iauuMe B KaueCTBEHHOM COCTaBE AaMUHOKUCIOT W NPUBEIUTE MPHUMEPHI
peaxiuii, MOATBEPKAAIOIINX Pa3INuUe B XMMHUUECKOM CTPOCHUHU.

6. Hamumurte xumudeckyro (Gopmyny MenTuAa CepuiI-IeHIII-TPEOHHI-
IPOJIMHA.

7. B uem paznuyre aMUHOKHUCIOT (peHunanannHa u apruauHa? Hamummre
yYpaBHEHHUs I[BETHBIX pEAKIMUW, XapaKTepHbIX M1 KaKIOW U3 Ha3BaHHBIX
AMUHOKHCIIOT.

8. Kakme (¢yHKIIMOHANBHBICE TPYMIBI BCTPEYAIOTCS B  paaMKaliax
amuHokucnor? IlpuBenure mpumepsl: a) TUAPOPOOHBIX TPYII, O) KHUCIBIX H
OCHOBHBIX TPYII, B) CYyIb(QTUAPWIBHBIX TPYMI. YKaXHUTe, B COCTaB KaKuX
AMUHOKHCIIOT OHH BXOJIAT.

9. B uewm cnenuduka CTpOeHUS KaTAIUTUIECKH aKTUBHBIX OETTKOB?



10. JlaiiTe XapakTEPUCTUKY JIEKTPOHHOTO CTPOEHHUS U CBOWCTB MENTHIHOMN
CBsI3U OEITKOBOW MOJICKYJIBI.

11. B yem cnernuduka cTpoeHus 0€IKOB-TOPMOHOB?

12. TlpuBeauTe mpUMeEphl 3aBUCUMOCTH OMOJOTHUYECKONH aKTUBHOCTH OCIIKOB
OT UX TIEPBUYHON CTPYKTYPHI.

13. OObscHUTE NPUYUHY YCTONYMBOCTH BTOPUYHOU CTPYKTYpHI OEIKOB.
[TpuBenuTe mpuMepsl OETKOB, BTOPUYHAS CTPYKTypa KOTOPBIX pa3InyHa.

14. Kakue Oenku Ha3bIBalOTCA aHTUTENaMH? B yeM crnenuduka wux
CTpOCHMSA?

15. ITokaxuTe XapakTep XMMHUYECKUX CBSI3€H, YUaCTBYIOIIMX B 00pa30BaHUU
TPETUYHON CTPYKTYPHI O€IKOBOM MoJieKyJbl. [IpuBenuTe mpuMepsbl, yKa3bIBaloIye
Ha 3aBUCUMOCTH ()OPMBI OCITKOBBIX MOJIE KYJI OT TPETUYHON CTPYKTYPHI.

16. OObscCHUTE MPUHIIUIT CAMOCOOPKH YETBEPTUUHON CTPYKTYpPbl OCIKOBBIX
Mouiekysl. [IpuBenuTe mpumepsbl Takux OeKOB. BhIsicHUTE, K KaKo rpyIine 0eIKoB
OTHOCSITCSl albOYMHH, KazeuH, puOpouH u rino0ynuH. [lokaxure paziuuue B uUX
CBOMCTBAX U CTPOCHUMU.

17. Y10 oOmero u 4YeM OTJIMYAKOTCA XPOMOIPOTEUHBI OT METaJo-
MpOTenHOB? YKaKUTe Ha OMOJIOTUUYECKYIO POJIb TAHHBIX OEIKOB.

18. Jlaiite xapakTepucTHKy (QyHKIUNA OenkoB B opranusme. I[lpuBemute
TIPUMEDHI.

3aganus 1JIs CAMOCTOSATEJILHOH PadoThI:

1. B kakux W3 TPHUBEACHHBIX HWXKE CIIy4acB HET COOTBETCTBUS MEXKIY

CTPYKTYpHOU (OpMYJIOi U HAa3BaHUEM (-aMUHOKHUCIOTHI? JlaliTe mpaBuiibHbIE Ha-

3BaHUS.
1) N \ Tpunrodan
41CH2—CIZH—COOH
N NH,
2) H,NOC—CH,—CH—COOH AcnaparvHoBasi KUCJIOTa
|

NH,



3) HOOC—HZC—CHZ/?H—COOH ['myramun
NH,

4) NH,— CH,—CH,~COOH AJaHUH

5) (CH3)ZCH—(|3H—COOH Bamun
NH,

2. W3o6pazute L-ctepeomzoMepbl aMHUHOKHUCIOT, NMpuBeACHHBIX B Nel B
BU/IC TTPOCKITMOHHBIX popMyn Durrepa.

3. HamummuTe ypaBHEHHS KHCIOTHO-OCHOBHOTO PaBHOBECHS B pacTBOpax
npu pH ~ 1,4, 8 u 12 nnd crnenyromux aMUHOKUCIIOT:

a) cepuna (Ser);

0) acmaparuHOBO# KUCIOTHI (ASp);

B) ructuauna (His).

4, Hackombko BakHa aMHWHOKHCIOTHAas  TIOCIEAOBATCIBHOCTD IS
COXpaHEHUs! OMOJOTUYECKON aKTUBHOCTH Oejika 0COOEHHO HAIJISIIHO TOKa3aHO Ha
IPUMEPE CEPIIOBUIHOKICTOUYHON aHEMUU - HACJIEICTBEHHOTO 3a00JICBaHUS, CBS-
3aHHOI0 C TE€HETHMYECKOM aHOMaJIMed TIeMOrjoOHWHAa. YCTaHOBJIECHO, YTO B TOM
MOJIOKEHUW TIOJIUTMETITUTHOM IIeNU, B KOTOPOM TMENTHJ W3 HOPMAJIbHOTO Te-
Morjao0ouHa (A) COIEPKUT OCTATOK TIyTaMHHOBOH kucioThl (Glu), B aHOMaapHOM
remorjooune (S) HaxoauTcs octatok BanuHa (Val).

I'emormooun A —Val-His—Leu-Thr—Pro—-Glu-Glu-Lys—
['emorno6un S —Val-His-Leu-Thr—Pro—Val-Glu-Lys—

OO0BsicHUTE, TTOYEMY TaKasi 3aMeHa MPUBOIAUT K U3MEHEHHUIO PACTBOPUMOCTHU
remorsjo0uHa S? KakoBo 310 nu3mMeHenre? MyTaHTHBIN TeMOTJI00MH S BBISBISIOT €
MOMOIIBIO  DJIEKTPOGOPETUUECKOTO TECTa, CpaBHHMBAas TEeMOMJIOOMH S ¢
HOPMAJIbHBIM TeMOTTIOOMHOM A. OOBSCHUTE, B YeM JOJDKHO OBITh OTIWYHE

anekrpodoperpamm (S) u (A).

Pexomenayembie Tembl pepeparoB:



1. He3ameHnMble aMUHOKUCIOTHI U TPAIUIIUNA HAIIUOHATBHBIX KYXOHb.

2. buonormyeckas IEHHOCTb OEITKOB W ONTHUMH3AIUSA KyJIWHAPHBIX
penenTyp.

3. IlpupomHbie TOKCHMKAHTHI: OMOTEHHBIE aMWUHBI — CEPOTOHHWH, THPAMHH,
THCTaMUH.

4. buonornyeckas akTUBHOCTh HEKOTOPHIX MENTHIOB: TOPMOHBI (MHCYIIVH,
MPOCTArJIaHINHbBI) ¥ €CTECTBEHHBIC aHATBICTUKHU (dHAOP(HUHBI, SHKE(DATHUHBI).

5. [IlumeBbie 7006aBKM OCIKOBOW MPUPOIBI: TeieoOpazoBaTenu (KEJIaTHH);

MOACIACTUTENN (MUPAKYJINH, MOHEINH, TAyMaTHH ).

Tema: Hyk/ienHOBbIE KHCJIOTBI.

Hean padorsi: [ToayuyuTs NOHATHE 00 OCHOBHBIX (DYHKIUSIX,
KJ1accu(UKaIU, CTPOSHUN HYKJIEUHOBBIX KUCIIOT.

Conep:xkanue padorbl:

10. CtpoeHne HyKIICO3U/IOB.

11. HomenkaTypa HyKJI€O3HUI0B.

12. Hykneotuasl. CTpoeHne, HOMEHKIIATypa.

13. Kondopmartyisi KOMIOHEHTOB HYKJIEMHOBBIX KHCIIOT.

14. CuHTe3 HyKJICO3UI0B.

15. CuHTE3 HYKJICOTU/IOB.

16. HykneunoBble  kucnoThl.  [lepBuyHasi,  BTOpWUYHAs,  TpeTUYHAs
CTPYKTYPHI.

17. Ormmune JIHK ot PHK.

18. ®u3nuko-XxMMHUECKHE CBOMCTBA HYKJIEMHOBBIX KHCIIOT.

KonTpoabHbIe BONPOCHI:

1. Vkaxwute cxojactBa M paznuuus B xumuueckoMm coctaBe JIHK u PHK.
Oxapakrtepusyiite konuuectBeHHoe conaepxkanne JIHK um PHK B opranusme u

MECTa UX JIOKAJIHU3alluH B KICTKC.



2. JlaiiTe moOHATHE O MPHUHIMIE KOMIJIEMEHTAPHOCTU  A30THCTHIX
OCHOBAHMI, BXOASIIMX B COCTAB HYKJIEMHOBBIX KUCJOT. BBIsSICHUTE XapakTep CBA3H
ME¥XKly KOMILUIEMEHTaPHBIMU OCHOBAaHUSIMH Ha KOHKPETHBIX ITPUMEPaXx.

3. VYkaxure ocobeHHocTH HyKieotuaHoro cocraa JIHK. Jlaiite mpasuia
Yapradda u 00BICHUTE UX CYITHOCTb.

4. Onuimre XapakTepHble 4epThl BTopuuHOi cTpykTyphl JJHK. O0bsicHuTe
pupoay cui, yaepxkusaromux mosekyiny JIHK B Takom cocrosaum.

5. Onuiute 0coOeHHOCTH MepBUYHOM cTpyKTYpbl T-PHK.

6. BrIsIBUTE 3aKOHOMEPHOCTH MEPBUYHON CTPYKTYPHI BHICOKOMIOJIMMEPHBIX
p-PHK, ocoOeHHOCTH UX BTOPUYHON U TPETUUHOM CTPYKTYP.

3amaHus I CaMOCTOATENbLHON PadoThI:

1. Hanumwmre TayromepHble  (OpMBI  OCHOBaHWil: TyaHHMHa, 5-
OKCHUMETHIIIIHTO3MHA, NO-METHIaICHUHA, S-METHITYpallnIa.

2. Hanummre xumudeckue (GpopmMysibl ypUIUIOBOW U UCEBIOYPHUANIOBOMN
KHCJIOT. YKaXKUTE, B COCTAaB KaKMX HYKJIEHMHOBBIX KHCIOT OHU BXOAAT. OOBsiCHUTE
POJIb IICEBIOYPUINIOBOM KHCIIOTHI KaK CTPYKTYPHOTO MOHOMEpA.

3. Hammmmrte  xumudeckwe  (opMmynbl  ryaHo3umH-3'-mMoHOdocdara,
TUMUJIMH-9'-MOHOGochaTta U ypuauH-3'-MoHOoochaTa. VYKaxHTe, Kakue U3
HYKJICOTUIOB SIBJISIFOTCSL TOJBKO MPOAYKTAMHU AETPaJallii HYKJIEMHOBBIX KUCIOT U
KAaKH€ U3 HUX MOT'YT y4acTBOBATh B PECUHTE3E.

4. K xakomy tuny coeauHeHuit npunaaiexut ATP?

1.Hykneo3un; 2. Hykneorun; 3. Azotucroe ocHoBaHuE; 4. TpUHYKICOTH.

NH,
N \N
OH OH OH </ |
R /)
HO-P-O-P—0O-P-O-CH, N N
Il [] [] 0]
o) o) o)
OH OH

5. VYkaxure TUIBI cBsizel, uMmeronuxcss B ATP: anruapuaHbie, CIOKHO-

S(I)HpHBIe, I'IMKO3HUIHBIC. Kakue u3 HUX CIIOCOOHBI TOJIBKO K KHCJIIOTHOMY, a KaKue



U K L1esI04HOMY rufponn3y? Kakue cBsi3u Ha3bIBalOT Makpospauueckumu? Kakosa
ounonornyeckas posib ATP?

6. B pesynbTaTe Kakoro MyTareHHOr0O BO3JEHCTBUSA 00pa3yeTcs 3TOT MpPO-

O
CH,CH
Hjl\ /NLH
O N ,}, @)
R1 R,

TYKT?
7. Kak peanuzyercs yCTpaHEeHHE 3TOro Aedekra?
8. K kakomy Ty MyTanuu- 3aME€He OCHOBAHUS WJIM CIIBUTY PAMKU CUHUTHI-

BaHUA - IIPUBCACT ITOABJICHUC 3TOT'O COCAMHCHUS B ]_—[HK?

Tema: I'eTepouukInYecKHE COCAMHEHUS.

Hean padorsl: [Io1y4nTh NOHATHE O TETEPOLUKINYECKUX COCINHEHUSAX,
UX CTPOCHUH, KJIacCU(PUKALMU U PYHKIUAX.

Conep:xkanue padoTbi:

15. I'erepoIMKIMYECKHE OCHOBAHUS MUPUMUIUHOBOTO M IMyPUHOBOTO Psfa.
Knaccudukanus u HoMeHKIaTypa.

16. [TpousBoaHbie mupHanHa (HUKOTHHOBAsS KHCJIOTA, aMHJ HUKOTHHOBOW
KHUCJIOTHI, BuTaMuH B6 u 1p.).

17. lllecTuusieHHbIE TETEPOIMKIIBI C IBYMSI T€T€POATOMaMH.

18. IlupuauH W  ero MOpPOU3BOJHBIC.  ypauuj, THUMHH, LHATO3HH.
Knaccudukanusa u HoMeHKIaTypa.

19. Unnon, mopduHkl, MypUHBIL.

20. ITpousBoaHbBIE TypHHA - aICHUH, TYaHUH, MOYEBas KUCJIOTA.

21. Pemenue 3a1ad.

KoHTpoJibHBIE BONIPOCHI:

1. Kak BeayT ce0si TUPHUINMH U €ro aJKUIIbHbIE IPOU3BOIHBIE B YCIOBUSIX

MSATKOTO OKUCJICHHUS (JIeMUCTBUE HAJIKUCIIOT U MIepMaHTraHaTa KaJusi)?



2. Hamummute cTpyKTypHBIE (DOPMYIIBI MUPUMUTAHA U TUPUMUIHHOBBIX
OCHOBAaHW B BUJIC TAYTOMEPHBIX (opM (ypaluia, TAMHHA W IIUTO3HHA).

3. KaxoBsl cTpykTypHbIe HOpMYIIbI ypUHA, aJICHUHA, TYaHUHA U MOYEBOU
KUCITOTHI? JIJ1s1 OKCUTIPOU3BOIHBIX YKAKUTE TAyTOMEPHBIE (POPMBI.

4. KakoBbl mNpuYMHBI 3aTPyJHEHUA B  OCYIIECTBICHUM  PEAKIIMMA
ANKAJIMPOBAHUS U AllWINPOBAHUS MUPUINHA?

5. CrpykTypHBIM (parMeHTOM KaKUX OHMOJIOTHUECKH BaKHBIX COCTUHEHUH
ABJISIETCA UHIO0JbHAA crucTeMa? Kakue cBOMCTBA MPOSBIISIET aTOM a30Ta B UHAOJE?

6. OOBsicHuUTe, B 4EM 3aKIIOYAETCSs OCHOBHOC OTIWYHE MMHUPUIANHA OT
0eH3oma. KakuMu KpuTepusiMi apOMaTUUYHOCTU 00J1a1aeT MOJIEKYJia MUPUIUHA?

7. IlpuBenuTe cXeMy peakUMM HOUpHAWNHA ¢ BoJoi. [loyemy BOJHBINM
pacTBOp HM3MEHseT OKpacky Jakmyca? Kakoil CTpyKTypHbBIH (parMeHt
00yCJIaBIMBAET OCHOBHBIE CBOMCTBA MUPHUAUHA?

3amaHus I CaMOCTOATEIbLHON PadoThI:

1. BriOepute ouH NpaBUIIbHBIA OTBET

Cxema peakunu Tun peakuun
/ \ A. KHCJIOTHO-OCHOBHO€ B3aMMOJCUCTBUE
r, J \
i Br b. HykineopuiabsHOE 3amMenIeHHE
S S B. snexktpodunbHOE 3aMelieHre B

0-TIOJIO’KEHU U

I'. pagukaneHOE 3aMelIEHUE

J1. anexTpoduiibHOE 3aMeleHNE B
Y-TIOJIOKEHU U

2. BbiOepuTe OAUH NPABUIbHBINA OTBET



Cxema peakuuu Tun peaknuun

— — A. 31ekTpoprIIbHOE 3aMEIlICHHE B

X HBr A
—_— | — O-TIOJIOKEHUH
~ + - Br
N ||\| B. KMCIIOTHO-OCHOBHOE B3aUMOJICHCTBHUE
 H B. Hyk1e0()UIBHOE 3aMEICHHE

I'. HykneodunbpHoE nprcoe1MHEHUE
M. anexTpoduibHOE 3aMENIEHUE B
B-monoxxeHun

3. YcTaHoBUTE COOTBETCTBHE

1. naktamHasi popmMa ryaHruHa A B.

2. naktaMHas ¢popma 6apOuTypara

B. |
N < R N
HN HN HN
3. JakTaMHas (bOpMa MOYEBOM |\ | /> |\ R' |\\ | \>
SN 0PINTN0 NN

0] N
KHUCJIOTBI H
L. OH J—I 0
N H
g B N—o
A L~
HN~ N 07 >N" N
H H H
4, YCTaHOBHUTE COOTBETCTBHE
111. Peakuus OcHoBHO#I NMPOAYKT
B3aMOAENCTBUSA
HNO, A. KCAaHTUH
1. aneHuH ————— ===
b. ypauun
B. Tumun
HNO,
2. TyaHuH ————== I'. ' unokcantux
JI. Mo4deBas KucioTa
HNO,

3. IATO3MH ——— ===

5. YcTanoBuTe COOTBETCTBHE



I11. Peakuus OnruMajbHbIN peareHT

1. HuTpOoBaHue PpypaHa A. HNOj3; H,SO,
b. CH;COONO,

2. cyne(upoBaHue THOPEHA B. HNOg3pas30.
I'. H,SO,

3. cynbupoBaHue mUpposa . CsHsN+SO;3

6.YTBep:KIeHUs, KOTOpPbIe COIVIACYIOTCH €O  CTPYKTYpod W

CBOMCTBaAMH nTepnz{nHa.
A. SBISETCS CTPYKTYPHBIM HM30MEPOM

3N / MUPUMHUJINHA,
B. oOpasyer comu ¢ KucIoTamMHu U

OCHOBAHMSIMU;

B. nTepuanHOBas cucTeMa apOMaTHYHA,

I'. ycToWunMB K JEWCTBHUIO OKHUCIUTEIIEH,
MIPOSIBJISIET OCHOBHBIE CBOMCTBA;

J. SBISIETCS. CTPYKTYPHBIM DJIEMEHTOM
pubodaaBrHa ¥ (HOTMEBON KUCIOTHI.

7. YTBep:KIeHHs, KOTOpPbIe COIVIACYIOTCH CO CTPYKTYpOil MM
CBOMCTBAMHU XMHOJIMHA.

5 4 A. peakuuu 3MeKTPOPUILHOTO 3aMEIICHUs
UAYT TPYAHEE, UEM B ITUPHUJIMHE;
s N3 IYT TPYL pun
b. HE BCTYIAeT B peakuuu
7 N A 2 HYKJICO(PMIBHOTO 3aMEIICHHUS;
o N B. comepxuT NUpUANHOBBIA aTOM a30Ta;
1

I'. pu okucieHuu oOpasyeTcs MUPUIUH-
2,3-n1ukapOoOHOBas KUCJIOTAa;

. sBasieTcs CTPYKTYpHBIM (hPparMeHTOM
XJIOPOXHHA.

Tema: ®epMeHTHI.
Hean padorsi: [ToayyuTh NoHATHE 00 OCHOBHBIX (PYHKIUSX,
KJaccuukanuu, CTpoeHuu HepMeHTOB.

Conep:xanue padoThI:



1. Onpenenenue, cBoiicTBa (PEPMEHTOB.

2. Kimaccudukanus 1 HoMeHKIaTypa.

3. CtpykTypa GepMEeHTOB.

4. KodaxTops! hepMEeHTOB.

5. AKTHBHBIE IIEHTPBI (EPMEHTOB.

6. [IpuHIUIIBI PepPMEHTATUBHON KUHETUKH.

/. Pemrenue 3anay.

KoHTpoJibHBbIE BONPOCHI:

1. YkaxuTte 0COOEHHOCTH CTpOEHHs (DEPMEHTOB-IIPOTEUHOB U (hEPMEHTOB-
nporensoB. llokaxuTe pasnuuue MeXAy MNPOCTETHUYECKUMHU Tpynnamu u
kopepmentamu. [IpuBenute no ogHomy npumepy. Onpenenure, K KaKuM Kiiaccam
Y TIOJIKJIACCAM OTHOCSITCS JaHHbIE (DEPMEHTHI.

2. Ha mnpumepax XUMOTpPHUIICHHA W IIUTOXpPOMA TMOKAKUTE CTPOCHUE
KaTaJIUTUYECKUX LEHTPOB (epMeHToB. Onpeneiautre KIacchl W HOJIKIACCHI
(bepMeHTOB.

3. Pacumdpyiite MyIapTUMEpPHOE CTPOEHHE TIyTaMaTAECTUAPOTEHA3bI.
Hanumure xumuueckue ¢opMynsl KohepMEeHTOB MOHOMepoB. Omnpenenute
KJIACChI ¥ TIOJKIIACCHI KaXA0Tr0 U3 (hepMEHTOB.

4. TlokaxxuTe pa3HOKAYECTBEHHOCTh CYOBEAMHUI] B MOJIEKYJaX H303UMOB
Jaktataeruaporenassl. Onpenenurte kiacce M nojakiacc (epmenta. OObscHUTE
3HAYEHHE U3YUYEHUS COCTaBa U303UMOB ISl MEAULIMHBL, TEHETUKU U CEJIEKLINU.

5. Hanumwure xumuyeckue (Hopmysbl KOPEpMEHTOB-3H3MMOB CHUHTETa3bl
BBICHIMX JKUPHBIX KHUCJIOT W JalTe€ TOHATHE MYJIbTUIH3UMHOIO KOMILJIEKCA.
HazoBwuTe k1acchl U OAKIIACCH HA3BaHHBIX (DEPMEHTOB.

6. [aiiTe cxemy MexaHM3Ma JIEUCTBUSI aAlETHIXOJIUHACTEPa3bl. Y KAXKUTE
3Ha4YeHHE JAaHHOTO IPOLIecca, OMPEIEINTe KIAcC U MoaKIace (hepMeHTa.

7. IlpuBenuTe cXxeMbl KOHKYPEHTHOTO U HEKOHKYPEHTHOTO MHTHOUPOBAHMS
dbepmeHTa, UCTONb3Ysl KOHKPETHBIE TpuMepbl. OnpenennTe KiIacchl MPUBEICHHbBIX

(bepMeHTOB.



8. JlaiiTe cxemy MexaHHM3Ma JACUCTBUA MUPUAOKCATb(EPMEHTAa B pEaKLUU
[IEpEaMUHUPOBAHNA AJIAHMHA C IIABEJICBOYKCYCHOM KHUCIOTOW. YKaXKHUTE KIJIACC U
noJikiacc pepMeHTa.

3apaHus AJsl CAMOCTOATEILHOI padoThI:

1. Hamummre mojHOE ypaBHEHUE PEAKIIHH:

KoA—S~C + rnmyramunoBas kucnora—>KoA—SH +

CH3+ N-anerunrimyraMuHOBast KUCIIOTA

VKaxure Knacc u IHoAKJIacC Q)epMGHTa, HUMCIOIICTO KO(i)epMGHTOM KOSH3UM-

2. Tlom BmusameM depmenTa docdormumepardochomyrassr 2-pocdo-D-
riuiepat npespaiaercs B 3-docdo-D-raunepar.

Hanummre cxemy 3TOro MpeBpalIeHUS U YKAXHUTE KIacC M IOJKIIACC
(depMeHTa, YCKOPSIOIIEro JaHHBINA Ipolecc.

3. IlupyBaTkapOokcuiaza KaTaIU3UPYET PeaKuIo:

AT® + nupoBunorpaanas kuciora + CO2 — AM® + oprodochar

+ OoKkcajoarnerar.

Hanummre ypaBHEHHME OSTOM peakUMW M YKAKUTE KIACC WU IOJKIACC
dbepMeHTa, YCKOPSIOIIETo MPOoIIece.

4. Hanumure ypaBHEHMsI peakiuil, B KOTOPBIX Y4YacTBYIOT B KauecTBE
Ko(epMeHTOB THaMUHIIUpOPocPaT, Tunoar, nupugoKcatbpocdar.

PexoMmenayemsblie TeMbl pedepaToB:
1. Tlpumenenue pepMEHTOB B MUILEBBIX TEXHOIOTUSX.

2. AXTHUBATOpBI U UHTUOUTOPHI PEPMEHTOB.

Tema: XumMusi ropMOHOB.
Heab padorel: [lomyunTs NOHATHE 00 OCHOBHBIX (PYHKIIMSIX,
KJIacCCU(UKALMU, CTPOCHUU TOPMOHOB.
Conepxanue padoThbI:

6. IlonsTue 00 PHAOKPUHHON CHUCTEME.



7. TopMoHBI O€lKH, TOPMOHBI-TIENITUIBI, MEXaHU3M JIEHCTBUS Ha OPTaHU3M
qesroBeka (MHCYJIMH, TJIFOKaroH).

8. T'opmoHBI, TpPOU3BOAHBIE AMHUHOKHCIOT, MEXaHM3M JCHCTBUSA Ha
OpraHu3M 4YejoBeka (alpeHa nH, THPEOUTHBIE TOPMOHBI).

9. CrepounHble TOPMOHBI U MEXAHU3M UX JIEUCTBHS HA OPraHU3M YEJIOBEKa
(TTIFOKOKOPTHUKOMIBI ).

10. 'opmoHBI MOJOBBIX XkKenne3. MexaHu3M JAeUCTBUS Ha OPTaHU3M YeIOBeKa.

KoHTpoJibHBbIE BONPOCHI:

1. MHaitte oO0myro kiaccu(pUKaldiO TOPMOHOB M MPUBEIUTE NPUMEPHI,
XapaKTEPHU3YIOIINE KaXIbIA U3 KIACCOB.

2. OxapakTtepusyWte CXOIACTBO W pa3jiduue B JCHUCTBUU TJIOKaroHa M
MHCYJIMHA. Y KOKUTE, K KAKOMY KJIACCY OTHOCSATCSI HA3BAHHBIE TOPMOHBI.

3. YCcTaHOBUTE CXOJACTBO U pa3jIMuMe B MEXaHU3ME ACHCTBUS aJpeHaIHa U
TUPOKCHHA. Y KaKUTE OCOOCHHOCTH CTPYKTYPBI JaHHBIX TOPMOHOB U OCOOEHHOCTH
ux OMOCUHTE3A.

4. VxkaxuTe OTIMYME MEXaHW3Ma JCHCTBUS CTEPOMAHBIX TOPMOHOB OT
MEeXaHU3Ma JeMCTBUS MENTUIHBIX TOPMOHOB. [IpuBeanTe npumepsi.

5. Oxapakrepusyite pojib IuKIndeckoi AM® B perymisaiuu OMOCHMHTE3a
TECTOCTEPOHA.

6. OxapakTepu3yuTe CXOJCTBO W PA3IMUYME€ B JICMCTBUU COMATOTPONUHA
(ropMOHa pocTa) U UHCYJIMHA. YKaXHUTE, K KAKOMY KJIaCCy OTHOCHUTCS KaXKAbIN U3
HUX.

7. Ilokaxurte cnenuuky OEHCTBUS TOPMOHOB rumnodusa. BeiscHute posib
TUPEOTPONMHA U Ba30IPECCHHA.

8. OxapakTepu3ynuTe TOPMOHBI KEITYJOYHO-KUIIEYHOTO TPAKTA.

9. JlaiiTe XapakTepuCTUKY TOPMOHOB PACTEHUN ayKCUHOB U THOOEPEIITHHOB.

10. [aiiTe xapakTepUCTHKy HCIOJIb30BAHUSI TOPMOHOB B CEIIBCKOM

XO03SIMCTBE U MEIUIIMHE.



11. Vkaxure oTauMuMe B CTPOCHMHM OKCHTOLMHAa M Ba3zonpeccuHa. Ha
NpUMepe Ha3BaHHBIX TOPMOHOB TIOKaKUTE€ CXOJICTBO B MEXaHU3ME JEHUCTBUS
MENTHIHBIX TOPMOHOB.

3amaHus I CaMOCTOSATEILHOM padoThI:

CocraBbTe TabyMIly TOPMOHOB YEJIOBEKA, B KOTOPYIO BKIIIOUUTE TPYMNIY U
HA3BaHUS, CEKPETUPYIOIIME Kejle3bl, OOMEHHBIE IMpPOIECChl, Ha KOTOpHIE
BO3JEHUCTBYET TOT WJIM HHOW TOPMOH, U MEXAHU3M JICVCTBUS KaXKIOTO U3 HUX.

Pexomenayembie Tembl pedpeparoB:

1. T'opMoHBI rumorajamyca — JUOEPUHBI M CTaTHUHBI, UX XUMHUYECKas
MpUPOJIa, KICTKU-MUILICHU, MEXaHU3M JIEUCTBUS.

2. Topmonbl runodusza (ageHorunodusza) — TPOMHBIE TOPMOHBI — HX
XUMUYECKas MPUPO/Ia, KICTKU-MUIIICHU, MEXaHU3M JICHCTBHUS.

3. Topmonbl mnepudepuyeckux HHIAOKPUHHBIX XUMHUYECKas MPUPOJA,
MEXaHU3M JICUCTBUSI Ha OOMEH OENKOB, YIJIEBOJOB, JHUIUIOB, MUHEPAIbHbBIN
OOMEH.

4. TopMOHBI MECTHOTO 3HAYEHHUS: MPOCTOIVIAHJIUHBI, THCTAMUH,

CEpPOTOHHUH, CEKPETHH, U JP.

Tema: Buramunbl. Bogopacrsopumelie, :KUPOPaCcTBOPUMBbIEC BUTAMHMHBI.

Hean padorei: [ToayyuTh NOHATHE 00 OCHOBHBIX (DYHKIUSX,
KJ1accu(ukanmu, CTpOEHUU BOJAOPACTBOPUMBIX U JKUPOPACTBOPUMBIX BUTAMHHOB.

Conepxanue padoThbI:

9. 3HayeHue BUTAMUHOB JIJIs OpTaHU3Ma.

10. Knaccudukarusi, OTIUYHS )KUPO- U BOJIOPACTBOPUMBIX BUTAMHHOB.

11. Twamun, Huanud, ¢oaueBas KUCI0Ta, pubO(]IaBUH MNHIIEBBIC
MCTOYHUKH, OMONOTH4YecKre (QyHKINH, MPOSBICHUS aBUTAMUHO3A.

12. AckopOunoBast ~ kuciota: OuoNOTHYecKue  (YHKIMH, [PU3HAKU
aBUTAMHUHO30B, METUIIUHCKOE 3HAUCHUE.

13. Buramun B6, mantorenoBas xuciiora, B;, 1 OHOTHH.



14. KapotnH ¥u BUTaMUH A: TNHINEBbIE WCTOYHWKH, AKTHBHBIC (POPMBI
BUTaMHHA A, Onosiornueckre QyHKITUN, TPOSIBICHHS aBUTAMUHO3A.

15. Butamunsl E u K: Guonornueckue GhyHKIIUU, TPU3HAKKA aBUTAMHUHO30B,
MEIUIMHCKOE 3HAYCHHE.

16. Butamun /.

KoHTpoJibHBbIE BONPOCHI:

1. TlonsiTue 0 BUTaMHHAX, MPOBUTAMUHAX, AHTUBUTAMUHAX.

2. buonornueckas pojib BATAMHHOB.

3. ABUTaMHHO3, TUTIOBUTAMUHO3, THIIEPBUTAMHUHO3.

4. IIprurHBI BOBHUKHOBEHHSI TUTIOBUTAMUHO30B.

5. Xapakrepuctuka B; B, B3, Bg,

6. Xapakrepuctuka By, By, B,

7. Xapakrepuctuka C, P, PP.

8. XapaKTepuCTUKA KUPOPACTBOPUMBIX BUTAMUHOB.

3agaHus 11 CaMOCTOSATEILHOM PadoThI:

CocTaBUTh TAOJIAILIBI:

1. «XapakTepuctruka U GyHKIIMHU KUPOPACTBOPHUMBIX BUTAMUHOB)

2. «XapakTepucTuka u (GyHKIIMH BOJIOPACTBOPUMBIX BUTAMUHOBY

Pexomenayembie Tembl pepeparoB:

1. IlpoBUTaMHUHBI U AHTUBUTAMUHBI.

2. ButamuHBI KaKk KOMITIOHEHTHI KOPEPMEHTOB.

3. CUHEpPrucThl U aHTUBUTAMUHBI.

4. BopopacTBOpUMbIC BUTAMUHBI: U3MEHEHUS BUTAMUHOB TIPU KYJWHAPHOU
00paboOTKe TMHUINEBBIX MPOIYKTOB; COXPAaHHOCTh BHUTAMHUHOB B IHIIEBHIX
MPOJYKTaxX.

5. JKupopacTBOopuMble  BUTAMHUHBI:  M3MEHEHUSI  BUTAMUHOB  TIpHU
KyJIMHapHOW 0O0paboTKEe MHUIIEBbIX TMPOAYKTOB; COXPAaHHOCTh BUTAMHUHOB B

IMHUIOICBLIX MMPOJAYKTAaX.



6. BurtamuHOmomoOHbIE COEOUHEHHS: HM3MEHEHHS BUTAMHHOB  IIPH
KyJIMHapHOW 00paboTKe NHIIEBBIX NPOAYKTOB; COXPAaHHOCTh BUTAMHHOB B

IMHUIICBLIX IIPOAYKTAX.



[Ipunoxenue 2

MUWHHUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUIMCKOM ®EJIEPALIMM
denepanbHOE rocy1apCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESIKACHHE
BBICIIIETO 00Pa30BaHMs

«/1laIbHEeBOCTOYHBIN (eepabHbII YHUBEPCUTED)
(ABDY)

IMKOJA BUOMEJEIINHbI

®OH/J ONEHOYHbLIX CPEACTB
N0 JMCUMILVINHE «XUMUS OMOJIOTHYeCKH AKTHBHBIX BelleCTB»
Hanpasaenue noaroroBku 19.03.01 buorexnosorust
[Ipodunb «IluieBas OMOTEXHOIOTUS
dopMa NOATOTOBKH OYHAA

BaaauBocTok
2017



MMacnopt ®OC

Mo AMCHUILIMHE «XHMHUS OMO0JIOTHYeCKH AKTHBHBIX BelllECTB)

Sanonnusemcs 6 coomsemcmeuu ¢ Ilonoowceruem o ¢OHOCDC OUYEHOYHbIX Cp@@Cﬂ’lG

00paz08amenbHblX NpOSPaMM  BblCUIe20 00pa306aHUs — NpospamMm bakanagpuama,

cneyuanumema, mazumpamypol J[BDY, ymeepoicoennviM npuxkasom pekmopa om

12.05.2015 Nel2-13-850.

Koa u ¢popmysiupoBka

Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU

KOMIIeTEHIMHU
1 2 3
OK-5 ciocoGHOCTBIO 3HaET - Hay4HbI€ U NPAKTHYECKUE TOCTHKEHUS B

UCIIO0JIB30BaTh COBPEMEHHBIC
METOJIbI ¥ TEXHOJIOTHH (B TOM
quciie MHPOpPMaIMOHHBIC) B
npodeCcCHOHAILHON
JeSITeIIbHOCTH

o0acT OMOJIOTHYECKON XUMUU,

-CBOMCTBA KJIACCOB OMOXUMUYECKHUX
COEIVHEHM, METOBI BEIZEIICHHNS, OUNCTKH,
UICHTU()HUKALINY COCTMHCHUN;

- COBPEMCHHBIC METO/IbI U TEXHOJIOTUU

OHOXUMHUYECKMX KOMIIOHEHTOB;

- OCHOBBI IOMCKA HayYHO-TEXHUYECKON
uH(popMaIuu, aHaIM3a OTEYECTBEHHOTO U
3apy0eKHOTO OTBITA B 00IACTH XUMHH
OMOJIOTMYECKH aKTUBHBIX BEIIECTB

yMeeT -OCYILLECTBIISTH O100p OMOXUMUYECKUX
METOJI0B M MMPOBOJAUTH UCCIIETOBAHMS
a30TCOepkKallUX BELECTB, JUMHIOB,
yIJI€BOJOB, (PEpMEHTOB;

-IIPOBOJUTH 00pabOTKY pe3ynbTaToOB
9KCIIEPUMEHTA U OLIEHUBATH HX;

-paboTath c Hay4YHO-TEXHUYECKOU
nHpopmanuen
BIIAJICET -HaBbIKaMH paboThI ¢ yueOHOM, HayYHOIA,

Hay4HO-TIOIYJIIPHOM JINTEPaTypoOi;
-METOAAMH ONPEIEIICHUS COIEP/KaHUS
MeTabOIUTOB U aKTUBHOCTU (DEPMEHTOB;
- METO/IaMHU IIOMCKA, COPTUPOBKHU U
COXPAaHEHHUS HAyYHO-TEXHHUUECKON

uH(pOpMaIMU

OIIK-2 criocoOHOCTRIO U 3HaeT OCHOBHBIE XHMHYECKHE CBOMCTBA W
TOTOBHOCTBIO HCIIOIb30BaTh B3aMMHBIC  TIPEBpAIICHUS  BaKHEHIIMX
OCHOBHEBIE 3aKOHEI KJaCCOB OMOJOTHYECKH AKTUBHBIX
€CTECTBEHHOHAYYHBIX BEIIECTB, 3aBHCUMOCTb OHOJOTHYECKOIO
JHCIHAIUINH B JIeNCTBUSA OUOJIOTHYECKH  aKTHUBHBIX
npodecCHoHaNBHOM BEILIECTB OT CTPOEHUS

NeSATeTLHOCTH, IPUMEHSITh yMmeeT -MCTIOJIb30BaTh TEXHUYECKUE CPEJICTBA IS
METOAbl MATEMATHYCCKOTO U3MEpeHUs OCHOBHBIX napamMeTpoB

aHajin3a U MOACIIMPOBAHUAA,
TCOPCTUUCCKOTO U
OKCIICPUMCHTAJIBHOT'O
HCCICA0BaHUA

OMOTEXHOJIOTHYECKHUX IPOIIECCOB, CBOWCTB
CBHIPbS U IPOAYKLIHH;

-IPOBOJUTHL  00pabOTKYy  pe3yJbTaToOB
OKCIICPUMCHTA )41 OLCHHUBATH nux B
CpaBHEHHH C JINTEPATYPHBIMH JAHHBIMH




BJIAJICET -METOJIaMH MaTEMaTUYECKOr0 aHaln3a |
MOJIETTUPOBAHUS 9KCIIEPUMEHTAIBLHOTO
UCCJIEI0BAHMS,
-HaBbIKaMH  Oe3omacHOW  paboThl B
XUMHUYECKON J1abopaTtopuu ¢ XUMHYECKOM
MOCYAOM,  pEakTUBaMH,  XUMHUYECKUM
o0opynoBaHueM, ANEKTPUYECKUMU
npubopamu;
OIIK-3 ciocoGHOCTBIO 3HAeT - KJ1accu(puKanuo OGHOIOTNIECKU
MCII0JIb30BaTh 3HAHUS O AKTUBHBIX COCIMHECHMIA;
COBpPEMEHHOU (pr3nvecKoi XHMHYECKOE CTPOCHUE U CBOMCTBA
KapTUHE MHUPA, OCHOBHBIX KJIACCOB ITPUPOJHBIX
IIPOCTPAHCTBEHHBIX OMOJIOTMYECKH aKTUBHBIX COEIMHEHUN;
3aKOHOMEPHOCTSIX, CTPOCHUU yMeeT -TI0JIb30BaThCS Y4eOHOI, CIIPaBOYHOM U
BELIECTBA JIsl IOHUMaHUS HAy4YHOU JIUTEepaTypoi B 00JaCTH
OKPY’KaloIllero Mupa u OHMOJOTMYECKH aKTUBHBIX BEILIECTB;
SBJICHUH TIPUPO/IbI -HaXOJIUTh U OLIEHUBATh HOBbIE
TEXHOJIOTHYECKHUE PELICHNUS;
BJIAJICET HaBbIKaMU KOHCTPYHPOBAHMSI HOBBIX
MULIEBBIX POAYKTOB;
[1K-3 roTOBHOCTHIO 3HAeT OCHOBHBIE TEXHUYECKHE CPEACTBA U
OLICHUBATh TEXHUYECKUE TEXHOJIOTHH C YYETOM IKOJOTUYECKUX
CPEJICTBA U TEXHOJIOTUH C NOCJIEACTBUM UX IPUMEHEHUS
Y4E€TOM 3KOJOTUYECKHUX yMeeT -IIPOrHO3UPOBATh HAIIPABJICHUE U
MOCIIEACTBUM UX IPUMEHEHUS pe3ynbTaT GU3NKO-XUMHUYECKUX
IIPOLIECCOB ¥ XMMHUYECKUX IPEBPAICHUN
OMOJOTrMYECKH aKTUBHBIX BEILECTB;
-BBIOMPATh CIIOCOOBI, IPUEMBI, ATITOPUTMBI
pelieHrs OMOTEXHOJIOTHYECKHX 3a/1aY;
-OLIEHUBATh TEXHOJIOTHYECKYIO
3¢ (HeKTUBHOCTH IPOU3BO/ICTBA;
- OLICHMBaTh MEPCIEKTUBHOCTH IIpoLEcca
TE€XHOJOTHMM C TO3UIUH SKOJIOTHYEeCKON
6e30macHOCTH U 3(PPEKTUBHOCTH.
BIIAJICET METOZaMH1 HKOJIOTHUECKOT0 00eceueHHsI
MIPOU3BOJICTBA U MHXKEHEPHOM 3aIIUThI
OKpY>Karollen cpeibl
[1K-9 BrnageHneM OCHOBHBIMHU 3HAeT OCHOBBI COBPEMEHHOM J1a00paToOpHOi
METOoJaMH W [pHEeMaMH TEXHUKHU ¥ METOJUKH UCCIIeI0BAaHUS
IIPOBEACHUS OMOJIOTNYECKH aKTUBHBIX BEIIECTB
AKCIIEPUMEHTATIbHBIX
UCCJIEJOBAaHUM B CBOEM yMmeeT - IPOBOJUTH JIabOopaTOpHBIE

poQeCCHOHAIBHON  00J1aCTH;
CHOCOOHOCTHIO IPOBOJUTH

SKCIEPUMEHTBI 1O BBIJIETICHUIO U
HCCIIEIOBAHUIO OMOJIOTMYECKH aKTUBHBIX
BEILIECTB U aHAJIM3UPOBATH MOJTyYEHHBIE
Pe3yNbTaTHI;

-nenatb  JOKJIAgel U
y4acTBOBATh B IUCKYCCHUSIX;

COOOIIEeHHS,




BJIagcCT - OCHOBHBIMU MCTOJaMH1 U IPUCMaAMU

BEIIIECTB;

IMPOBEACHUS SKCIICPUMCHTAJIbHBIX
HCCIIeJOBaHUI OHOJIOTHYECKH aKTUBHBIX

- IpaBHJIaMH 0e301acHON pabOTHI

KonTtpomupyemsie
pas3zeibl / TeMbI
JVCIIATUTHHEI

Komp! u aTamnsl popmupoBaHus

KOMIIETEHIIUHA

O1eHOYHEIE CpE€ACTBa

TEeKYIIHNI
KOHTPOJIb

IIPOMEXKYTO
gHas
aTTecTanus

Paznen I.
Bsenenue B
XAMHIO
OMOJIOTUYECKU
AKTUBHBIX
BEIIECTB.
Crepeounsomepust

OK-5

3Haer npeaMer u
3a/1a4u.
Knaccudukanuro u
HOMEHKIIATYpPY
OpPraHU4YeCKOM XUMUU U
OHMOJIOTMYECKH
AKTUBHBIX BEIIECTB.
3HaueHue
OMOJIOTrMYECKH
AKTUBHBIX BELLECTB.
[MomdyHKIIMOHATIEHEIE
MOJIEKYJIBI.
Henacepimenneie
KapOOHUIIbHBIE
COEJTMHEHUS. Jwnomnsl.
JIMaMUHBI.
AMMHOCIIMPTHI.
JlnkapOOHUIIbHbBIE
COEIMHEHMUS.
I'eomerpuueckyro 51
ONTHYECKAsT H30MEPHUIO.
Kondopmanuro
MOJIEKYIL.

YMmeer

1.IIpoBoauTh
Ka4eCTBEHHbBIC
peaKIuy Ha CIAPTHI,
(beHobI.
2.Hayuno
000CHOBBIBATh
HaOJII0TaeMbIe SIBJICHUA.

Brnaneer

1.HaBpIkamMu
6e3omacHoit paboThI B
XUMHYECKOH
naboparopuu, ¢
XUMHYECKOH MOCYA0M,
peaKTUBaMU,
npudopaMu JIst

VO-1-
cobecenoBa
HHE,

I1P-4 -
pedepar

DK3aMeH
Bormpocsi1-8




npoBeAcHUS (PU3UKO -
XUMUYECKUX U3MEPEHUN
BXOJHOT'O KOHTPOJIS
CBIPbSl U MaTEpPUAJIOB.
2.HaBbikamu
BBITIOJTHEHUS
KaueCTBEHHOI'0 aHAJIN3a.
3.HaBbikamu paboTHI C
y4eOHOH, HayYHOH,
Hay4HO-IIONYJIIPHOMN
JIUTEPaTypO, CEThbIO
HNurepner ais

npodecCuoHAITBHON
JIEATEIILHOCTH.
4 .HaBrikaMu
pedepupoBaHmsl.
Pazgen Il. OK-5 3naet knaccudukaruo | [1P-4 - OK3aMeH
VYrneBojbl OIIK-2 | yrieBomos. pedepar Bomnpocsr
OIIK-3 | XuMu4yecKkHne CBOMCTBA 21-26
IK-3 yriaeBooB. [Ipupoaasie
I1K-9 MOHOCAXapHU bl
YmMmeer

1.ITporuo3upoBathb
HaTpaBJICHUE U
pe3yabTat GU3NKO-
XUMHAYECKHX TTPOIIECCOB
U XUMHUYECKUX
MIpEBPAIICHUI
OMOJIOTNYECKH BaXKHBIX
BEIIECTB B OPraHU3ME.
2. IIpoBoauTs
Ka4eCTBEHHBIE PEaKIIH
Ha MOHO-,
MOJTCaxapuIbl.
3.IlpencraBnsaTh
pe3yabTATHI
HKCHEPUMEHTOB U
HaAOJIOCHUN B BULIE
3aKOHYEHHOTO
MPOTOKOJIA
UCCIIEeIOBAHMS.
4.ITonmp30BaThCs
yueOHOW, HAyYHOH,
Hay4HO-TIONYJIIPHOI
JIUTEPaTypOu, CEThIO
WNuteprer nis
npodeccroHanbHOM
JeSITeTbHOCTH

Bnaneer

1. HaBbikamu
MMOCTAaHOBKH U
BBITIOJTHCHUS y4eOHO-




HUCCIIEIOBATEILCKON 1
3KCIIEPUMEHTAIbHOM
paboTHI.

2. HaBpikamu
pedepupoBaHusi.
3.HaBbikamu ycTHOTO
oO01IeHus.

Paznen
JIunu el

OK-5
OIIK-2
OIIK-3
[1K-3
I1K-9

3HaeT KIaCCUPHUKAIHIO
HEOMBIISIEMBIX
JIUIHJI0B, OMBLISIEMBIX
munuaoB. CTepuib,
CTPOEHUE, CBOWCTBA.
dochonunusbl,
KJIACCU(PUKALIMIO U
HOMEHKJIaTypy. Bocku,
CTPOEHUE, CBOWCTBA.
ANMITIULCPUIBI,
CTPOEHUE, CBOMCTRBA.
I'munepodochonumuapt

YmMmeer

1.BeImtosigATh
KaueCTBEHHBIC PEAKIIHH
Ha MHOTOATOMHEIE
CIUPTEL,.
3.1IpeacraBnarb
pe3yabTaThI
JKCIIEPHUMEHTOB U
HaOJIIO€HU B BUIIE
3aKOHYEHHOTO
MPOTOKOJIA
HCCIEI0BaHNUS.
3.Hayuno
000CHOBBIBATH
HaOJII01acMBIC SIBJICHUS.

Bnaneer

1. HaBbikamu 6e3-
OIacHoi paboTHI B
XUMHYECKON
nabopaTopHu ¢
XUMHUYECKOH TTOCY0M,
peaKTUBaMHU,
XUMHYCCKAM
o0opymoBaHuEM U
ANEKTPUYECKUMHU
npubopamu.
2.HaBbikamu
MMOCTAaHOBKH U
BBITIOJTHEHUS y4eOHO-
HCCIIEI0BATENBTENBCKOMN
U SKCIIEPUMEHTAIbHON
paboTHI.

3.HaBpikamu

I1P-4 -
pedepar

DK3aMeH
Bomnpocsl
9-14




pedepupoBaHus
4.HaBblkaMH YCTHOI'O
oO0eHus

Pazgen V.
AMMHOKHCIIOTEI,
O€lIKH, MENTHOEI,
HYKJICHHOBBIC
KHCIIOTBI

OK-5
OIIK-2
OIIK-3
[1K-3
I1K-9

3Haer

HOMEHKJIATypYy,
KJ1accu(uKanuio,
XUMHUYECKHUE CBOMCTBA
AMUHOKHCIIOT.
Crepeoxumuto
MENTUIHOMN CBSI3H.
Onpenenenue
IIEPBUYHOMN CTPYKTYPbI
nentusioB. CTpykTypy
6enkoB. HykiienHoBble
KHUCJIOTHI.
Kondopmarnus
KOMIIOHEHTOB
HYKJICUHOBBIX KUCJIOT.
CBolicTBa HYKJIEOTUIOB

YmMmeer

1.BeimmosHATE
KaueCTBCHHBIC PEAKIIHH
Ha aMHHOKHCJIOTHI,
0€JIKH, KOMIIOHEHTHI
HYKJIEMHOBBIX KHUCJIOT.
3.IlpencraBnsTh
PE3yNbTaTHI
IKCIIEPUMEHTOB U
HaOIIIOACHUI B BUJIE
3aKOHYEHHOT'O
MPOTOKOJIA
HCCIIEIOBAHUS.
3.Hayuno
000CHOBLIBATh
HaOIroJaeMbIe SBIICHUS
4.HaBnikaMu
pedepupoBaHus

Bnaneer

1.HaBrikamu
6e301macHoil paboThI B
XUMHUYECKOM
nabopaTopum ¢
XUMHYECKOH MOCYA0M,
peaKTUBAMHU,
XAMHYECKHM
obopyaoBaHUEM U
ANEKTPUYECKUMHU
nprudopamu.
2.HaBrsikaMu
MOCTAHOBKH U
BBITIOJTHEHUS Y4€OHO-
HUCCIIEI0BATENbTEILCKON

I1P-4 -
pedepar

DK3aMeH
Bomnpocsl
27-38




Y SKCIIEPUMEHTAIbHOM
paboThI

3. HaBbikamu
camMo00y4eHusl,
camo00pa3zoBaHusl.

4. HaBbikamu
pedepupoBaHus.

Paznen V.
['eTeporukimuecku
€ COEeIUHEHUS

OK-5
OIIK-2
OIIK-3
[1K-3
I1K-9

3Haer
TeTePOLIMKITHYCCKHE
COCONHCHUA UX
KJIACCU(UKALIHIO U
HOMCHKJIATYDPY.
I'etepouukimyeckue
OCHOBaHUA
MUPUMHIMHOBOTO U
IIypUHOBOI'O PsIa.
[Ipou3sBoaHbIC IypHHA -
aJICHUH, TYaHWH,
MO4YeBast KMCIIOTA.

YMmeer

1.BpInonHATh
KaueCTBCHHBIC PEAKIIHH
Ha TreTepo-
(yHKIIMOHATBHBIC U
reTepOLMKINYECKUE
COCJTUHEHUSI.
2.IIpencraBisaTh
PE3YIIbTATHI
JKCIIEPUMEHTOB U
HaOJIIOEHU B BUIIE
3aKOHYEHHOTO
MIPOTOKOJIA
HCCIIeTIOBaHUSI.
3.Hayuno o6ocHo-
BBIBaTh HaOMIOJaeMbIe
SIBJICHUSL.

Bnaneer

1.HaBrikamMu
6e301macHoil paboThI B
XUMHUYECKOMU
nabopaTopum ¢
XUMHYECKOH MOCYA0M,
peaKTUBAMHU,
XAMHYECKHM
obopyaoBaHUEM U
ANEKTPUYECKUMHU
nprudopamu.
2.HaBrsikaMu
MOCTAHOBKH U
BBITIOJTHEHUS Y4€OHO-
HUCCIIEI0BATENbTEILCKON

I1P-4 -
pedepar

DK3aMeH
Bomnpocsl
39-43




U SKCIIEPUMEHTAIbHON
paboTHL.

3. HaBbikamu
pedepupoBaHmsl.

4 HaBbIKaMH YCTHOTO
oOIIeHMS

Pasnen VI. Xumusa
TOPMOHOB,
(hepMeHTOB,
BUTAaMHUHOB

OK-5
OIIK-2
OIIK-3
I1K-3
I1K-9

3nHaer  moHsTtHe 00
SHJIOKPUHHOM CHCTEME.
['opMonBI OenKu,
TOPMOHBI-TICTITU/IBL.
MexauusMm IelCcTBUS Ha
OpraHu3M YeloBeKa
(MHCYNMHH,  TIIIOKaroH).
Ormpenenenue, CBOMCTBa
(hepMeHTOB,
KJIaCCU(PUKALIUIO u
HOMEHKJIATYpy.
CtpykTypy, KOpaKTOpsI
dbepmeHTOB. 3HaueHue
BUTaMHUHOB,

KJIaCCU(PUKAILIHIO,
OTIIUYHSL  JKUPO- 51
BOZIOPACTBOPUMBIX
BUTaMHHOB. OOmue

MIPUYUHBI ¥ TIPU3HAKY a-
" TMIIOBUTAMHHO30B.
['mnepBUTaMUHO3HI.
BuTtamuHomnono0HbIE
COCIMHEHHS.

VYmMmeer

1.ITonws30BaThCs
HomeHknarypoit [IUPAC
JUISL COCTaBIICHUS
Ha3BaHUH 11O
bopmynam.
2.Hayuno
000CHOBBIBATh
HaOJII0TaeMbIe SIBJICHUA.
3.ITonab30BaThC
y4eOHOM, Hay4HO,
HAy4YHO-TIOMYJISIPHON
JINTEPATYPOH, CETHIO
HNurepner nis
npodecCuoHATBHON
JIeATEIIbHOCTH.

Bnaneer

1.HaBrikamu
6e301macHoil paboThI B
XUMHUYECKOU
nabopaTopun ¢
XUMHYECKOH MOCYAOM,
peaKkTHBaMHU,

[1P-4 -
pedepar

DK3aMeH
Bompocst
44-60




XUMHYECKUM
obopymoBaHuEeM 1
ANEKTPUYECKUMU
npubopamu.
2.HaBbikaMu
MMOCTAHOBKH U
BBITIOJTHEHUS Y4eOHO-
HCCIIEI0BATENBTENBCKOMN
Y DKCIIEPUMEHTAIbHON
paboTHL.

3.HaBbikamu
pedepupoBaHmsl.

4 HaBbIKaMH YCTHOTO

oO01IeHns

HIxayna oueHuBaHUs YPOBHA ¢POPMHUPOBAHHOCTH KOMIIETEHIIUI

Koa n Jransl GopMHUPOBAHUA KpPUTEepUH NnoKa3aTeJmn 0aJJIbI
(popmympoBka KOMIIeTeHI[UH
KOMIICTCHIIUH
OK-5 3HaeT | cBOMCTBa 3HaHue CdopmupoBan | 65-71
CHOCOOHOCTBIO (mopo | OMOXMMHMUYECKUX CBOIICTB 0 3HaHHE
UCII0JIb30BaTh TOBbIIl | COEIMHEHUN, MeTObl | OMOXMMUYECKU | CBOMCTB
COBPEMEHHBIE ypOBE | BBIJENEHUS U OYUCTKU | X COEAMHEHHH, | OMOXUMHUYECKU
METOJIbI U Hb) OeJIKOB METO/IbI X COEMHEHH,
TEXHOJIOTUH (B BBIICJICHUSI W | METOJbI
TOM YHCIIE OUYUCTKHU BbIJIETICHUS U
UH(POPMaLMOHHbIE 0eJKOoB OUYUCTKHU
)B OCIIKOB
npo(eCcCHOHANBHO | yMEET | MOJIb30BaThCS Ymenue YBepeHHo 71-84
1 1eATE€IbHOCTU (mpoaB | yueOHOH, CIIPABOYHOM | MOJIB30BAaThCSl | MOJIB30BATHCS
UHYTBl | U HAY4HOU yueOHOi, yueOHO1i,
51 JIUTEpPaTypou B CIIPaBOYHOM M | CHPaBOYHOU H
obnacTtu Hay4HOU Hay4HOU
OHMOJIOTMYECKH JUTEPATYPOU JUTEPaTypou
aKTUBHBIX BELIECTB; B obmacTH | B obsactu
0o0pabaThIBaTh 1 | Ouonornyecku | OMOJIOTHYECKH
aHAJIN3UPOBATh AKTHUBHBIX aKTUBHBIX
Pe3yNbTaThI BEIIECTB BEIIECTB;
JKCIIEPUMEHTA oOpabatbiBaTh | 0OpabaTbIBaTh
u u
aHAJIN3UPOBATh | AaHAJTU3UPOBATH
pe3yabTaThl pe3yNbTaThl
JKCIIEPUMEHTA | DKCIEPUMEHTA




Brnage | ocymecTBisaTh monoop | YMmeHue Cdopmuposan | 85-100
er OMOXUMHYECKHX noaoupaTh 0 yMeHHe
(BBICOK | METOAOB U IPOBOJAUTH | METOIbI U | MOa0UpaTh
5051 HCCIICTOBAHHUA MIPOBOIUTH METOIbI Hu
A30TCOACPXKAIIMNX HCCJIEIOBAHUs | IIPOBOAUTH
BCLIECTB, JUIINAOB, a30TCO/Iep KAl | HCCICIOBAHUS
YIJIHBOJIOB, PEPMEHTOB | p;x BEIICCTB, | a30TCONEPIKALL
JIATA]IOB, UX  BEIIECTB,
YTJICBO/IOB, JIMITUJIOB,
(dbepMeHTOB YTJIEBOJIOB,
dhepMeHTOB
OIIK-2 3HAeT 3HaHUe CdopmupoBan | 65-71
CIOCOOHOCTBIO U | (TTOPOT | XMMUYECKUE CBOMCTBA | XUMHUECKUX 0 3HaHHE
TOTOBHOCTBIO OBBIA | H B3aWIMHBIC | CBOMCTBA U | XUMHYECKHX
UCIIOJIb30BATh ypoBe | MpeBpalieHus B3aMMHbIE CBOWCTB U
OCHOBHBIC 3aKOHBI | Hb) BOKHEHIINX KJIACCOB | MPEBPAICHUS | B3aHMMHBIE
€CTECTBEHHOHAYY OMOJIOTHYECKH BaXHEHIIINX MIpEeBpAICHH
HBIX JIUCIUTIIVH B AKTUBHBIX BEIIECTB, KJIACCOB BOKHEHTIIHX
npohecCHoHaNBHO OMOJIOTUYECKH | KJIacCOB
i IeaTeIhHOCTH, AKTUBHBIX OMOJIOTHYeCKH
MPUMEHSITh BEIIIECTB aKTUBHBIX
METO/TBI BEIIECTB
MaTEMATHYECKOIO | yMeeT | UCIOIb30BaTh Ymenue CcopmupoBan | 71-84
aHayM3a u (TpOJIB | TEXHUYECKHE HCIIOJIb30BaTh | O yMEHHUE
MOJEIIUPOBAHUs, | UHYTBI | CPEICTBA JUISL | TEXHUYECKHE UCIOJIb30BaTh
TEOPETHUECKOIO U | ) W3MEPEHUS]  CBOMCTB | CPEACTBA  JUIS | TEXHUUYECKHE
AKCIIEPUMEHTATbH CBIPDbS. U TPOAYKIUHU | U3MEPEHUS cCpencTBa s
Or0 HCCIeI0BaHus OMOTEXHOJIOTHUECKUX | CBOMCTB CHIPbS | H3MEPECHHUS
IIPOLIECCOB,; U TPOAYKIHH | OUOTEXHOIOTH
o0pabaThIBaTh, OMOTEXHOJIOTH | YECKUX
aHAIIM3UPOBATH YECKUX IIPOLIECCOB,
pe3yabTaTOB MPOIIECCOB, oOpabaThIBaTh,
JKCIIEPUMEHTA o0OpabaTeiBaTh, | aHAJTM3UPOBATH
aHAJIM3UPOBATh | PE3yNIbTAaTOB
pEe3yNbTaToB IKCIIEPUMEHTA
JKCIIEPUMEHTA
Bnane | HaBbIKaMu YMmenue Cdopmuposan | 85-100
eT Oe3omacHOil paboThl B | Oe30MacHOU HaBBIK




(BBICOK | XMMHUYECKOM paboThl B | 6e30macHoOM
ui) nabopaTtopuu, XUMHUYECKON paboThI B
MeToAaMHu 1a00paToOpUu;I | XUMUYECKOU
MaTeMaTH4ECKOI0 POBOJIUTH nabopaTopuH,
aHanu3a U | MATEMAaTHYECK | METOJOB
MO/IETTUPOBaHUS Ui aHalIM3 M | MaTEMaTUYECK
SKCIEPUMEHTAIIBHOIO | MOJEIUPOBAHU | OrO
HCCIIEIOBaHMS, e MOJIETTUPOBAaHU
JKCIHUpPEMEHTa | A u
JBHOTO JKCIIEPUMEHTA
UCCJIEIOBAHMS | JIBHOTO
HCCIIETOBAHMS
OIIK-3 3HaeT | KJaccuuKamuio 3HaHue CrocoOHOCTh 65-71
CIOCOOHOCTBIO (mopor | 6MOJIOTHYECKH Kinaccuukanu | gaTh
HCII0JIb30BaTh OBBIIl | aKTUBHBIX u onpeneneHus
3HaAHUS O YpOBE | COEAMHEHMI; OMOJIOrMYECKH | OCHOBHBIX
COBPEMEHHOMN Hb) XUMHUYECKOE CTPOEHHUE | aKTUBHBIX MTOHATUI
busznIecKoit M CBOMCTBA OCHOBHBIX | COCIMHEHHH, MPEIMETHOM
KapTUHE MHUpA, KJIACCOB  MPHUPOJHBIX | XUMUYECKOr0 | o0nactu
IIPOCTPAHCTBEHHBI OMOJIOTrMYECKH CTpOECHUS U | UCCIIEOBaHUS
X AKTUBHBIX CBOMCTB
3aKOHOMEPHOCTSIX, COEIUHEHUI]; OMOJIOrMYECKU
CTPOCHUHU COBPEMEHHBIE METOJbI | AKTHBHBIX
BEIIECCTBA JJIA " TEXHOJIOTHH | COCANHEHHH,
IMOHHUMAaHU OMOXMMUYECKUX METOAbI 54
OKPY’KaroIEero KOMITOHCHTOB, TEXHOJIOTHH
MUpa U SIBICHUN ITOJIb30BATHCA OMOXMMHUYECKU
IPUPOIBI y4eOHOM, CIpaBOYHOM | x
u 5 HAYYHOH | KOMIIOHEHTOB;
JUTEepaTypout B
obnacTtu
OHMOJIOTMYECKH
AKTUBHBIX BELIECTB
YMEET | MOJIb30BATHCS Ymenune CcopmupoBan | 71-84
(mponB | yueOHOM, CIPaBOYHOM | MOJIb30BATHCA | O YMEHHE
WHYTBI | U HAY9HOU y4eOHOH, MIOJIB30BAThCSA
71 JIUTEpPaTypou B CIPAaBOYHOU M | y4eOHOI,
o0nactu Hay4yHOU CIPaBOYHOU U
OMOJIOTNYECKU JUTEPATypol B | HAYYHOMU
AKTUBHBIX BEIIIECTB; obmactu JINTEPATYPOl;
HaXOJIUTh U | OMOJIOTUYECKU | HAXOOUTh |
OLICHUBATh HOBBIE | aKTUBHBIX OLIEHUBATh
TEXHOJIOTHYECKHE BEILIECTB; HOBBIE
pelIeHus; HaXOJUTh U | TEXHOJIOTHYEeC
OLICHUBATh KHE PEILEHUS;
HOBBIE
TEXHOJIOTHYECK
1€ pelIeHMs;
BIajice | HaBBIKAMH YMenue Cdopmuposan | 85-100
T KOHCTPYMPOBaHUS KOHCTPYHpOBa | O YMEHHE
(BBICOK | HOBBIX MHILIEBBIX Th HOBBIE | KOHCTPYHPOBA
15020) IIPOJYKTOB MULIEBBIE Thb HOBBIE




MIPOYKThI MUIIEBbIC
TIPOTYKTHI
ITK-3 3HA€T | OCHOBHBIC 3HaHue CdopmupoBan | 65-71
TOTOBHOCTBIO (opor | TeXHUYECKHe OCHOBHBIX 0 3HAHHE
OLICHUBATD OBBIA | cpe/cTBa U | TEXHUYECKUX OCHOBHBIX
TEXHHYECKUE YpOBE | TEXHOJIOTUU C YYETOM | CPEICTB U | TEXHHYECKUX
CpelcTBa U Hb) 9KOJIOTHYECKUX TEXHOJOTHI C | CpeACTB u
TEXHOJIOTUH C MOCIEACTBUI HX | yYETOM TEXHOJIOTHH ¢
y4eToM MIPUMEHEHUS 9KOJIOTHYECKH | YYETOM
IKOJIOTHYECKUX X TIOCIIEJCTBHUH | DKOJIOTUYECKU
OCJIENCTBUHN UX UX X MHOCJIENCTBUN
PUMCHCHUS MIPUMCHCHHUS ux
IPUMEHEHUS
yMEET | MPOTHO3UPOBATH YMmenue Cdopmuposan | 71-84
(mponB | HampaBlieHUE U IPOTHO3UPOBA | O YMEHHUE
WUHYTHI | pe3yJIbTaT (PU3HKO- Th MIPOTHO3HPOBA
i) XUMHYECKHUX HapaBJeHUE U | Tb PE3yJbTaT
MPOIIECCOB U pe3yabTaT ¢busnKo-
XUMHYECKHX ¢uzuko- XUMHYECKHUX
TIpEeBpALCHUI XUMHUYECKHIX MIPOIIECCOB U
OHMOJIOTUYECKH IPOIIECCOB U XUMHYECKHUX
AKTUBHBIX BEIICCTB; XUMHYECKHIX MIPEeBPAICHHH
-BBIOMpATH CITOCOOBI, | MpeBpalnieHui | OMOJIOTHYECKU
MIPUEMBI, AITOPUTMBI | OMOJIOTUYECKU | aKTUBHBIX
pelieHus AKTUBHBIX BEIIECTB;
OMOTEXHOJIOTHUECKUX | BEIIECTB; BEIOMpATh
3a/1a4; OIEHUBATh -BBIOUPATH CHOCOOBI,
TEXHOJOTHIECKYIO CIIOCOOBI, MIPUEMBI,
3¢ (HEeKTUBHOCTh PUEMBI, aJITOPUTMBI
MIPOU3BO/JICTBA; QITOPUTMBI perreHus
OILICHUBATh peleHus OMOTEXHOJIOTH
MEePCIIEKTUBHOCTh OMOTEXHOJIOTH | YECKUX 3a/1a4;
mpoliecca TEeXHOJIOTUH | YECKUX 33/1ay; | -OLEHUBATh
c MTO3UIIMH | OTICHUBATH TEXHOJIOTHYEC
IKOJIOTHYECKOM TEXHOJOTHYECK | KYIO
0€30MacHOCTH U | yIo 3¢ (eKTUBHOCT
3¢ EKTUBHOCTH. 3¢ (PEeKTUBHOCT | b
b TIPOU3BO/ICTRA;
MIPOU3BOJICTBA; | OLIEHUBATH
OIICHHBATh MIEPCIIEKTHBHO
MEePCIeKTUBHO | CTh IMpoliecca
CTh TpoIlecca | TEXHOJOTHU C
TEXHOJOTHH C | TO3HIIUU
TTO3UITUN IKOJIOTHYECKO
JKOJIOTHUYECKO | U
i 0e30MacHOCTH
0€30IacHOCTH | U
u 3¢ deKTUBHOCT
3¢ (HEeKTHBHOCT | H.
.
BIaJIe€ | METOJaMU Ymeer Cdopmuposan | 85-100
T 9KOJIOTHYECKOTO HCIIOJIb30BaTh | O yMEHHE




(BBICOK | oOecriedeHust METO/IbI HCIIOJIb30BATh
uil) MIPOU3BOJICTBA U 9KOJIOTUYECKOT | METOMBI
WHXCHEPHOM 3alllUThl | O 0OecreyeHus | IKOJIOTUYECKOT
OKpY>KaloIiel cpeibl | MPOU3BOJACTBA | O OOecreYeHus
U WHXXCHEPHOM | MPOU3BOJICTBA
3aIUThI U HMHXXEHEPHOU
OKpYXKarollel | 3aIIUThI
cpenbl OKpY’Karolen
Cpelbl
[1K-9 BrageHueMm | 3HaeT | - 3aBUCHMOCTb MEXIy | 3HaHHE Cdopmuposan | 61-71
OCHOBHBIMH (mopor | ctpoeHuemM 3aBUCHUMOCTH | O 3HaHHE
METOAaMHU U | OBBI | IPUPOJHBIX MEXY CTPOCHUS
nprueMaMu ypOBE | COeAMHEHUI U UX CTpOEHUEM IPUPOTHBIX
IIPOBEICHUS Hb) OMOJIOTUYECKUM HPUPOIHBIX COCAMHEHUH U
JKCIIEPUMEHTAIIbH NeiicTBHEM; COCUHEHUIN U | UX
BIX HCCJEIOBAHUI - OCHOBBI 175 OMOJIOTHYECKH
B cBOCH COBpPEMEHHOM OMOJIOTHYECKH | M JIEHCTBUEM;
poeCCUOHAIBHO nabopaTopHOI M JCHCTBUEM; | - OCHOBBI
i obnacru; TEXHUKH U METOJIUKH | - OCHOBBI COBpPEMEHHOM
CIIOCOOHOCTBIO UCCIIEIOBaHUS COBPEMEHHOM | JJabopaTOpHOU
MIPOBOUTH 71a00paTOpHOIl | TEXHUKH U
TEXHUKHU U METOAUKH
METOUKU UCCIIEJIOBAHUS
MCCIICIOBaHHS
yMeeT | MPOBOAUTh VYMeHUEe VYmMmeer 71-84
(mponB | mabopaTopHbie MIPOBOUTH YBEPEHHO
UHYTHl | KCIIEPUMEHTHI 0 | SKCIIEPUMEHTHI | IPOBOANUTH
i) BBIJICIICHUIO u | 1o IKCIEPUMEHTHI
HCCIIeIOBAaHUIO BBIJICJIEHUIO U | T10 BBIIEJICHUIO
OMOJIOTHYECKHU WCCIEAOBAaHU | U
aKTHUBHBIX BEILIECTB U | IO UCCIIEIOBaHUIO
aHaJIM3UPOBATH OMOJIOTHYECKH | OMOJIOTHYECKU
MOJTyYEeHHbIE AKTUBHBIX AKTHUBHBIX
pe3yIbTaTHI; BEIIIECTB U BEIIECTB U
o(opMIIATH OTUETHI O | AHAJIM3UPOBAT | AHATM3HPOBATH
nmabopaTOPHBIX b TIOJIYYE€HHBIC | TTOJTyYEeHHBIE
UCCIIeIOBAaHUSIX; pe3ybTaThl; pE3YIbTaTHI,
nenatb J0KIaabl H | - odopmiATh | 0hopMISTh
cooOmieHus, OTYETHI O | OTYETHI O
Y4acCTBOBATh B | TabOpaToOpHBIX | 1a00paTOPHBIX
JICKYCCHSIX; UCCIIEZIOBAHUS | HCCIIEIOBAHUAX
X; - [JIeNaTh | ; IeNnaTh
JIOKJIa 1Bl U | JOKJIJbl U
COOOIIEeHMS, COOO0IIIEeHMS,
y4acTBOBaTh B | yUaCTBOBATh B
JICKYCCHSIX; JICKYCCHSIX;
BJaJiee | - METO/IaMHu Brnanenue CriocobHOCTD
T WCCIIEIOBAHMS, METOJaMHU MEPEUYHCIUTD U
(BBICOK | - CIIOCOOHOCTBIO WCCIICIOBAHMSI; | PACKPBITh CYTh
ui) MIPOBOJIUTH CIIOCOOHOCTBIO | METOIOB
UCCIICIOBAHUS U MIPOBOJIUTH UCCIICIOBaHMS,
MIPEJICTaBIATh X CaMOCTOSITeNIb | KOTOpBIE




pe3yIbTaThl HA HBIC U3YYUIT U
o0cyxeHue WCCIICIOBAaHUS | OCBOMJI
u Oakamasp.
MPEJCTaBIATh | - CIOCOOHOCTH
UX PE3YJIbTAThl | POBOIUTH
Ha CaMOCTOSITEIIbH
o0cyxaeHue ple
WCCIICJIOBAHHUS
u
MPEJICTABIISTh
UX pe3yIbTaThI
Ha 00CYXJICHHE

MeToauueckune PEKOMECHIAIIUHA, OIIPEAC/TIAIOIINE ITPOUECAYPbI OLICHUBAHUA
pe3yabTaToB OCBOCHHUA TUCIHHUILJINHDI

3anonmnsemcs ¢ coomeemcmeuu ¢ llonoowcenuem o onoax oyeHouHvIX cpedcms
00paz08ameNbHbIX NPOSPAMM  BbICUIE20 00PA306aHUs — NpOSpamMM bakanagpuama,
cneyuanumema, mazumpamypol JIBDY, ymeepoicoennvim npuxasom pekmopa om

12.05.2015 Nel2-13-850.

OueHouHble cpeacTBa ISl MPOMEKYTOUYHOM ATTeCTANNH
[IpomexxyToyHasi aTTecTalusi BKIFOYAET OTBET CTYJIEHTa HAa BONPOCHI K 3a4eTy U

IMPOXOKACHUC UTOI'OBOI'O TCCTA.

KpnTepml BbBICTABJICHUA OLICHKH CTYJICHTY HA 3K3aMCHE

Ounenka 3x3aMeHa TpeGoBanus k cpopMUPOBAHHBIM KOMIIETEHIMAM

«OTIUYHOY OreHKa «OTIMYHOY» BBICTABISIETCS CTYIEHTY, €CITU OH TITyOOKO
¥ MPOYHO YCBOWJ MPOTPAMMHBIN MaTepHall, UCUEPIBIBAIOIIIE,
MOCJIEIOBATEIbHO, YETKO U JIOTHUYECKH CTPOMHO €ro M3jiaraer,
yMEET TECHO VBS3BIBATh TEOPUIO C TMPAKTUKOW, CBOOOIHO
CIpaBJsieTCss C 3ajJayamMu, BONpPOCAaMU W JAPYTMMH BUIAMHU
MPUMEHEHUS 3HAHWM, TPUYEM HE 3aTPYIHSETCS C OTBETOM TP
BUJIOU3MEHEHUHU 33JlaHUl, HCIONB3YEeT B OTBETE Marepuai
MOHOTpaUUECKOW JIUTEepaTyphbl, NPABHIHLHO OOOCHOBBIBAET
MIPUHATOE PEIICHUE, BJIAJIEET PAa3HOCTOPOHHUMH HaBBIKAMHU U
MIpUEMaMH BBITIOJIHEHHS IIPAKTUYECKUX 3a7a4;

«XOpOoHIo» OI_IeHKa «XOpOIIO» BBICTABJIACTCA CTYACHTY, €CJIIM OH TBCPIO
3HACT Marepuajl, rpaMOTHO W IO CYHIECTBY H3Jjaract €ro, HE
JA0IMyCKasA CYICCTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC,
MMpaBUJIbHO MNPHUMCHIACT TCOPECTUUCCKHUE IIOJOXKCHUA IIPU
pemiCHUN  MPAKTHYCCKUX  BOIIPOCOB M 3a4a4, BJIAACCT

HCO6XO,I[I/IMBIMI/I HaBbIKaMU U ITPUEMAMM WX BBIITOJIHCHUSA




«YJIOBJIETBOPUTEIHLHOY» O1eHKa «yIOBJIETBOPUTEIILHO» BBICTABISCTCS CTYACHTY, €CIH
OH UMEET 3HaHUs TOJIBKO OCHOBHOT'O MaTepuaia, HO HE YCBOWII
ero  Jetayied, JONYCKAaeT HETOYHOCTH, HEJIOCTaTOYHO
MpaBWIbHBIE  (DOPMYIHPOBKH,  HAPYIICHUS  JIOTUYECKOU
MOCJICIOBATEIFHOCTH B U3JI0)KCHUU MTPOrPAMMHOTO MaTepHasa,
UCTIBITBIBACT 3aTPYJHCHHS TPH BBIMOTHCHUH MPAKTUYECKUX
pabor;

«HEYJOBJIETBOPUTEIILHO» OueHka «HEyIOBJIETBOPUTEIBHO» BBICTABISETCS CTYACHTY,
KOTOpPBIM HE 3HACT 3HAYUTEIBbHOW 4YacTH IPOrPaMMHOIO
MaTepuaa, JI0MyCcKaeT CyIeCTBEHHbIC OIINOKH, HEYBEPEHHO, C
OO0JIBLIIMMH 3aTPYIHEHUSIMU BBIIOJIHSAET IPAKTHYECKUE pabOoThI.

Bomnpocs! Kk 3xk3aMeHy

1. Knaccudukanus opraHudeckux coequHeHud. [IpuHIMIB XUMUYECKOn
HOMCHKJIATYPHI.

2. Crepeouzomepusi, KiiacCU(PUKAIINSL.

3. CompsikeHHBbIE CHUCTEMBI, KiaccuduKanus. OHEPrus COMPSKEHUS.
ConpsiKEHHbIE CUCTEMBI C OTKPBITOM LETIBIO.

4. Knaccudukanys XuMUYeCKUX peakiuil. TUumbsl peakiuii 1 peareHToB.

5. Ilonsipubie 3(dekThl B OpraHUYECKUX COeAUHEHUsIX WHIYKTUBHBIN U
Me30MEepHBIN 3P PeKThl. DNeKTpOHHbIE FP(DEKTHI 3aMECTUTEINEH.

6. Peakuuu panukanpHoro 3amemienus (SR). Tlonstuss o 1enHbIX
npoleccax 00pa3oBaHUs CBOOOJHBIX PaUKAIOB KHCIOPOA.

7. Peakuuu snexktpoduibHoro mnpucoenunenus (AE) [Mamorenmposanue,
THIPOTAJIOTCHUPOBaHUE. Peakinu ruaparanuy U ux OMOJ0oTHIECKast poJib.

8. BnusHue 3amecTUTENe Ha PEaKIIMOHHYIO CITOCOOHOCTh apOMaTHYECKHX
COCMMHCHUN.  bUOMETUIIMHCKOE  3HAYeHWE  M3BECTHBIX  apOMATHYECKUX
COCIMHCHUH W BO3MOXHOCTH OpPraHWYECKOH XWMHH B CHHTE3€ HOBBIX
OMOJOTUYECKH aKTUBHBIX BEIIIECTB.

9. Jlumunel, knaccuduxanms. TpHAMIITIHIICPUHBI, CTPYKTYPa, XUMHUYECKUE
CBOMCTBa, OMOJIOTUYECKAs POJIb.

10. ®ochonunmapl, cTpoeHue, OMOIOTHIECKast POib.

11.Cpunronunuapl. I'makomunuabl. OCHOBBI CTPOCHHS, OMOMEIMIIMHCKOE

3HA4YCHHUC.



12.Heompunsiemble JUANUAABI. TepreHbl, CTEPOUIBI, TOJIOBBIE TOPMOHBI,
OCHOBBI CTpOCHUS, OMOMEUIIMHCKOE 3HAUCHHE.

13.buoperynaropsi JTUTTUIHON IPUPOBIL. OcCHOBBI CTpOEHHUS,
OMOMEIMLIMHCKOE 3HAUCHHE.

14.TlepekucHoe OKHCIIEHHUE JUMUAOB. MexaHu3M, MPUHIUIBI PETyIsIuu,
OMOMEIMIIMHCKOE 3HAUCHHE.

15.T eTeponukImuecKkre OCHOBAHMSI MTUPUMHUANHOBOTO M ITyPUHOBOTO psJa.
Knaccudukanus u HoMeHKIIaTypa.

16.1IpousBoHbic NUpHaAMHA (HUKOTHHOBAsS KHCJIOTA, aMHJlT HUKOTHHOBOM
KHCJIOTHI, BuTaMuH B6 u 1p.).

17.1llecTuusieHHbIE TETEPOLMKIIBI C ABYMS T€TE€POATOMAMH.

18.IlupuauH  ©W ero TPOW3BOJMHBIC.  ypamwi, THMHH, IIMUTO3HH.
Knaccuduxkanus u HoMeHKIaTypa.

19.Wunon, nopduHsl, MypUHHIL.

20.TIpon3BoaHBIC TypHHA - aICHUH, TYaHUH, MOYEBast KMUCJIOTA.

21.Crepouzomepus U TAyTOMEPHS MOHOCAXapHUIOB.

22.Peakniii  OKWCJICHUS MOHOCAXapuJoB, WX MEIUKO-OHOJIOTHUECKOE
3HAuYCHUE.

23.Peakniii  BOCCTaHOBJICHHS,  KOHJIGHCAllUM,  METWIMPOBAHUA U
dbochopunupoBaHus MOHOCAXapHuI0B. X MeTUKO-ONOIOTHYECKOE 3HAUCHHE.

24. Jlucaxapupl, CTpo€HUE, HOMEHKJIATypa, KOH(GOPMAIIHH.

25. X¥MUYECKHUE CBOMCTBA MCaXapuI0B, UX OMOMEIUIIMHCKOE 3HAUCHHE.

26.T"'omononucaxapuasl. CTpykTypa. buomeauimtackoe 3HaueHue.

27.Knaccudukarust aMUHOKUCIIOT.

28.He3aMeHNMbIE aMUHOKUCIIOTHI M X CTPYKTYpa.

29. AM(bOoTEepHOCTh U PACTBOPUMOCTH AMUHOKUCIIOT.

30.XuMuueckne CBOMCTBA aMUHOKHCIOT 3a CYET KapOOKCWIBHOW U
aMUHOTPYTIII.

31.buonornyeckn  BaXXHbIE  XUMHUYECKHE  PEAKIMA  AMHUHOKHUCIIOT

(nexapOoKcUITMPOBaHUE, IE3aAMUHUPOBAHKUE U ITIEPEAMUHUPOBAHUE).



32.1lpeBpalieHrss aMUHOKHUCIIOT MPU HarpeBaHUHU.

33.buomMenuIMHCKOE 3HAaU€HNE aMUHOKHCIIOT.

34.Ilentuael. CTpyKkTypa, HOMEHKJIATypa. XapakTEepUCTHKA NENTUAHOU
CBSI3H.

35.buoMeuIMHCKOe 3HaU€HUE MENTH/IOB.

36.Knaccuduxanus 6e1KoB.

37.YpoBHH OpraHU3aIuu OCIIKOBOM MOJICKYJIHI.

38.bruoMenuHCcKoe 3HaUEHHE OEIKOB.

39.1lypuHOBBIE ¥ MUPUMHUIUHOBBIC HYKJICHHOBBIE OCHOBAHHSI.

40.CtpoeHune HyKJICO3UI0B U HYKJICOTH/IOB.

41.1HK. [lepBuuHasi u BTopu4yHas CTpyKTypa.

42.PHK. IlepBu4Has u BTOpUYIHAsS CTPYKTYpA.

43.bromMeIMIMHCKOE 3HaUeHUE HYKIEMHOBBIX KUCIIOT.

44.TopMOHBI O€JIKH, TOPMOHBI-TIENITUIbI, MEXAHU3M JCHCTBUS Ha OpPraHU3M
yesioBeka (MHCYJIMH, TJIFOKAroH).

45.'0pMOHBI, TIPOU3BOJHBIE AMHHOKHMCIOT, MEXaHU3M [JEHCTBUS Ha
OpraHu3M 4esioBeka (aJlpeHaInH, THPEOUIHBIC TOPMOHBI).

46.CrepouHble TOPMOHBI U MEXAHU3M HX JACHCTBHS HAa OPraHU3M YeJlOBEKa
(TTTFOKOKOPTUKOU/IBI).

47.T opMOHBI MOJIOBBIX keJie3. MexaHu3M JeHCTBHS Ha OPTaHK3M YellOBEKa.

48.3HaueHne BUTAMHHOB JIJII OpraHU3Ma.

49.Knaccudukanys, OTIAYUS KUPO- U BOJOPACTBOPUMBIX BUTAMUHOB.

50.Tuamuu, Huauud, ¢QonueBas KucaoTa, puOO(IABUH MUIIEBbIC
UCTOYHUKH, Onosiornyeckue GyHKIUH, IPOSBICHNS aBUTAMUHO34.

51.AckopOuHoBasi  KuCiOTa: Ouojormyeckue  (GyHKUUHM, MOpPU3HAKU
aBUTAMHHO30B, MEUIIMHCKOE 3HAaUCHHE.

52.Buramun B6, mantoreHoBast kuciora, Bi, 1 OMOTHH.

53.KapotTun u BUTaMUH A: THUUIEBbIE HCTOYHHUKHU, AKTHUBHBIE (HOPMBI

BUTaMuHa A, OMoJoruueckre pyHKINY, TPOSBICHHUS aBUTAMHHO3A.



54.Butamunsl E,J1, K: 6uonoruueckue GyHKINH, TPU3HAKA aBUTAMHUHO30B,
MEIUIMHCKOE 3HAUYEHUE.

Kpurepun BbicTaBIeHHSI OLIEHKHU CTYIEHTY HA JK3aMeHe:

OTBeT PK3aMEHYyEMOr0 OLIEHUBAETCS MO CTO OANBbHOM IIKaJe:

«Otnyno» — 90...100 6amnoB

«Xoporio» — 70...89 6amios

«Y nosnerBopuresbHO» — 50...69 6amos

MuHuManbHOE KOJIMYECTBO OayuioB, TMOJTBEPXKAAIOIIEE MPOXOXKICHHUE
OCBOECHHUE MUCLHUILIUHLI — 50 0auioB.

Illkama  olEHMBAHMA W  MUHUMAJIbHOE  KOJMYECTBO  Oaslios,
MOATBEPIKIAIOIIEE YCIIEIIHOE OCBOCHHUE JUCLUTIIINHBIL:

«Otmnaro» — 90 % um OGojee MOCTaBIEHHBIX BOMPOCOB MOIYYUIIA YETKO
c(opMyJIMPOBAHHbIE KBAIU(PUIMPOBAHHBIE OTBETHl B MOJHOM OOBEME, CTYIEHT
IPOSIBUJI MOBBIICHHYIO HAYYHYIO U 00pa30BaTENbHO-KYJIBTYPHYIO SPYAULIUIO.

«Xopomo» — nmo0 70 % MOCTaBIEHHBIX  BONPOCOB  MOJYYUIIH
KBaJIM()ULIMPOBAHHBIE OTBETHI B MOJHOM 00BbEME, CTYAEHT MOKa3al JTOCTATOUHYIO
HAy4YHYIO U 00pa30BaTelIbHO-KYIbTYPHYIO 3PYAULHIO.

«Y 1OBIETBOPUTENBHO» — 110 60 % NOCTaBIEHHBIX BOMPOCOB MOJIYYUIIU
NOJIHBIE OTBEThI, AOUTYpHUEHTOM OblIa NpPOSBIEHA OrpaHUYEHHAs Hay4dHas |
00pa3oBaTeabHO-KYJIbTYpHAs MOATOTOBIEHHOCTbD.

«HeynosnerBoputenbHo» — MeHee 60 % MOCTaBIEHHBIX BOIPOCOB
NOJIYYHJIA  TIJIOXO C(OPMYJIMPOBAHHBIE OTBEThl B HEIOCTATOYHOM OOBEME,

CTYJ€HTOM Oblla MposiBJieHa cjiadas Hay4yHas U oOpa30BaTeIbHO-KYJIbTYpHas

pyAULHASL.

OneHo4vHbIe cpeacrea aJjist TeKymeﬁ arrecranmun

KOHTPOJ’II;HI)IC TECTBI IPECAHASHAYCHBI AJId CTYACHTOB, U3YYalOIIUX KYPC

«XHUMHUS OMOJIOTHYECKH aKTUBHBIX BCIICCTB)».



[Tpu pabGoTe ¢ TecTamu MpeIaraeTcsi BEHIOpaTh OJAWH BapHAHT OTBETA U3 TPEX
— YETBIPEX MPEIOKEHHBIX. B TO ke BpeMs TeCThI 110 CBOEH CII0KHOCTH
HEOAMHAKOBBIL. Cpean NpeasIOKEHHBIX UMEIOTCS TECThI, KOTOPBIE COAEPKAT
HECKOJIbKO BApPHAHTOB MPABIIBHBIX OTBETOB. CTYJEHTY HEOOXOIUMO YKa3aTh BCE
MpaBUJIbHBIE OTBETHI.

TecThl paccunTaHbl KaKk Ha MHAUBUAYAJIbHOE, TAK U HA KOJJIEKTUBHOE UX
pemenre. OHU MOTYT OBITh HCIIOJIB30BaHbI B MPOIECCE U AYJUTOPHBIX 3aHATUHN, U
CaMOCTOATENbHOM paboThl. OTOOP TECTOB, HEOOXOAUMBIX JJIsI KOHTPOJISA 3HAaHUH B
MpoIecce MPOMEKYTOUHON aTTECTALMK MPOU3BOIUTCS KaXIbIM MPEToIaBaTeieM
WHIMBUAYAIIBHO.

Pe3ynbTaThl BBIOJIHEHUS! TECTOBBIX 3a/JaHUI OLIEHUBAKOTCS
npenojaBaTesieM Mo MATHOATLHON HIKaJIe JIJIsl BHICTABJICHUS aTTECTAIlUU WU T10
CUCTEME «3a4eT» — «He 3aueT». OLEHKa «OTINYHOY» BBICTABISIETCS HPH
paBUJILHOM OTBeTe Ha OoJiee ueM 90% mpensiokeHHbIX MpernogaBaTeIeM TECTOB.
O1eHKa «XOpOIIoY» — MPHU NMPaBWILHOM O0TBeTe Ha Oosiee ueM 70% TectoB. OrieHka

«YIOBJIETBOPUTEIBHO» — MPU MPABUIBHOM O0TBeTE Ha 50% MpeyI0KEHHBIX TECTOB.

IIpuMepHbIe TECTOBbIE 3aJaHUSA
Tema: Ctepeounszomepust

1.Kakue n3oMepbl OTHOCATCS K IPOCTPAHCTBEHHBIM:
1. enu
2 MIOJIOKEHHE KPaTHBIX CBSA3EMN
3 (YHKIMOHATBHBIX TPYIII
4. CTPYKTYpHBIE
5

KOH(pUrypanoHHbIe

2.BeibepuTte, 4TO XapaKTepHO JJIst TOHATHS "KOoHpopManus':
1. BO3MO’KHOCTH BpPallleHHsI BOKPYT OTHOI MJIM HECKOJIbKHX CUTMa CBsi3eil
2. KOH(OPMEPHI - 3TO H30OMEPHI

3. M3MEHEHUE MOCJICA0BATECIIbHOCTH CBSI3EH



4.  n3MeHeHHE MPOCTPAHCTBEHHOI0 PACHOJIOKEHUSI 3aMecTHTe el

5. HM3MEHEHHUE EKTPOHHOI'O CTPOCHHUS

3.BriOepute cX0JICTBO MEXy SHAHTUOMEPAMHU U IUACTEPEOMEPAMHUL:

1. 00J1a1ar0T OJIMHAKOBBIMH (PU3UKO-XUMHUYECKHUMH CBOMCTBAMU
2 CIIOCOOHBI BpAIIATh IIOCKOCTh MOJISPU3AIIUN CBETA

3 HE CITOCOOHBI BpAIATh MIIOCKOCTh MOJISPHU3AIIN CBETA

4, SIBJISIIOTCS CTEPUOM30MEpPaMHu

5 XapaKTePU3YIOTCS HATMIMEM [ICHTPA XUPATbHOCTH

4.Bpibepute CXOJCTBO MEX Ty KOH(DUTYpallMOHHON 1 KOH(GOPMAIIMOHHON
M30MEPHUEH:

1. N3omepus cBA3aHa ¢ pa3jIM4YHbIM M0JI0KEHHEM B MPOCTPAHCTBE AaTOMOB
U TPy aTOMOB

2. N3omepust 00ycioBieHa BpallleHUEM aTOMOB WJIU TPYIIT aTOMOB BOKPYT
CUTMa-CBSI3H

3. N3omepus 00ycaoBIeHa HATMYMEM B MOJIEKYJIE LIEHTPA XUPATbHOCTU

4, N3omepus 00ycoBiIeHa pa3InYHbIM PACIIOJIOKEHUEM 3aMECTUTEIIEH

OTHOCHUTCIIBHO IINIOCKOCTH ITM-CBA3H

S.M3oMepaMu SIBJISIFOTCSL:

1. CIIUPTHI U KUCIIOTBI

2 KHUCJIOTBI U COJIA

3 CJIOKHBIE 2(PUPHI U CTUPTHI

4. COJIM ¥ TIPOCThIE 3(PUPHI

5 0JHOATOMHBbIE CIUPTHI U NPOCTHIE IPUPHI

6. Xumuueckasi (popMyra neHTeHa:
C5H8
CsHy,

A -



3. C6H10
4. CsHio
5. C5H10

7. BCHICCTBa, IMOXO0KHUC I10 CTPOCHUIO U CBOﬁCTBaM, HO OTIIMYAOMUCCS APYT OT

Jpyra Ha oJHy uin Heckoiibko CH,- rpynn

1. U30TOIIbI

2 TAJITOHUIBI
3 HU30MEPHI

4. rOMOJIOTH

5 bepronnuasl

8. AJIKaHBI- 3TO YIJIEBOJOPO/bI, KOTOPBIE UMEIOT
apOMaTUYECKYIO CBS3b

JBOWHYIO CBSA3b

TPOMHYIO CBSI3b

MPOCTYIO CBSI3b

A A o

MUKINYCCKYIO LICIIb

9. Yacrtuiibl ¢ HeCHapEHHBIMU AJIEKTPOHAMH, 00pa3yIOIIUECs MPU pa3pbiBe

KOBAJICHTHOU CBA3U

1. PaauKAJIbI
2 AHUOHBI

3 KaTHOHBI

4, WOHBI

5 ATOMBI

10. M30Mepsl OTIMYAKOTCS APYT OT APYra

1. YUCJIOM aTOMOB YIJIEpOJa U BOJOpoAa



2. NMPOCTPAHCTBEHHBIM PACIOJIOKEHHEM Pyl aTOMOB WJIH MPOCTO

aToOMOB
3. XUMHUYECKUM CTPOCHUEM
4. OKpacKou

11. ANKWHBI OTIMYAIOTCS OT AJIKAHOB
HaJIMYUEM JIBYX JBOMHBIX CBA3EH
HAJIMYUEM TPOMHOM CBA3U
HaJIMYMEM TPEX ABOMHBIX CBA3EU

HaJIMYMEM JBOMHOU CBSI3U

o bk w0 Dd

HaJIMYUEM JBOWHOU U TPOMHOM CBS3U

12. 'oMosorndeckoi pa3HOCThIO HA3bIBAIOT
KapOOHWIBHYIO TPYIIITY

OCTAaTOK METaHa

TUAPOKCUIIBHYIO TPYHITY

KapOOKCUJIbHYIO TPYIITY

A

MeTHJIeHOBYIO rpynny —CH,-

13.130MepOM TIIFOKO3BI SIBISIETCS

1. dpykro3a

2 pubo3a

3. TJIMIIEPUHOBBIN aJTbJICTHT
4 KCHJI03a

14. I'moko3a u GpyKTO3a MPEACTABISAIOT COOOMH
1. ONTUYECKUE U30MEPBI

2 CTPYKTYpPHBIE H30MepPbI

3. omurocaxapujbl
4

T'OMOJIOTH



Tema: YrieBoabl.
1. KonnuecTBo yriepoaHbiXx aTOMOB B IIEHTO3€
1) 6
2)5
3)4
4)7

2. KonnuecTBo yriiepoJHbIX aTOMOB B FE€KCO3€
1) 6
2)5
3)4
4)7

3. B cocraB yrieBo0oB BXOIAT DIEMEHTHI
1)C,H, N
2)C,H, 0
3)H,0,P
4)C,0O,N

4. YriaeBoasl — 3TO

1) oxkconpou3BOAHbIE MHOTOATOMHBIX CIIMPTOB
2) cnoxHble 3GUpPHI

3) mpocThie 2Pupbl

4) MHOTOATOMHBIE CIIUPTHI

5. MoHocaxapuasl — 3TO
1) yrneBoabl, HE MOJBEPralOUIUECs OKUCICHUIO
2) yriieBobl, MOJABEPraromuecs TUAPOIU3Y

3) yriieBoabl, He MOJABEPralIuecs ruIpPoJInu3y



4) yrieBojpl, He MOABEPrarOIINECS] BOCCTAHOBIIEHUIO

6. K MoHOCaxapuaaM OTHOCUTCS
1) kcuno3a
2) pubuTon
3) caxapo3a

4) kpaxman

7. AIb1030H ABIIAETCS

1) dpyxro3za

2) I EePUHOBBIN aJIbIeru/
3) IMOKCHAIETOH

4) caxapo3za

8.KeTo30ii siBsieTcst
1) rmroko3a

2) pubo3a

3) ¢ppykTo3a

4) caxapo3sa

9.00pa3oBaHue NUKIAYECKHUX (DOPM TITFOKO3BI MPOUCXOAUT MPU  B3aUMOJICHCTBUN
1) rTUAPOKCUIIBHBIX TPYII IPH aTOMax yriiepojaa ¢ Homepamu 2 u 6

2) KapOOHWIJIBHOM TPYIITBI M THIPOKCUIIA TIPU 3-M aTOME yIiiepoa

3) rpynn -OH npu aTomax yriepoja ¢ Homepamu 2 u 5

4) KapOOHMJILHOM IPYNIBI M THAPOKCHJIA NPH 4-M WK 5-M aToMe yrJiiepojaa

10.1To Tumy GpyHKIIMOHAIBHBIX TPYII YIJIEBOABl  MOAPA3ACISIOTCS
1) TII0KO3bI U PPYKTO3BI
2) MOHOCaxXapubl U JUCAXAPUIbI

3) aaba03bI U KETO3bI



4) IEHTO3bI U TENTO3bI

11.Anperuapl OT KETOHOB MOYKHO OTJIMYUTH C TOMOIIIBIO
1) xsnopuna xene3a

2) peakuum «CepedPsSIHOr0 3epKaJIa»

3) packaJeHHOW MeHOM MPOBOJIOKH

4) OGpOMHOM BOBI

12. JIns pacro3HaBaHUs TIIIOKO3HI (B CMECH ¢ PPYKTO301) UCTIOIB3YIOT
1) MuHaUKATOpP U PACTBOP LIEIOUYU

2) OpoMHYIO BOJTY

3) COJIIHYIO KUCIOTY

4) aMMHaYHbBIH pacTBop okcuaa cepeopa(l)

13. KauecTBeHHOI peakIueil Ha TIIIOK03Y SBIISETCS PEAKIIUs
1) ¢ Cu(OH),

2) ¢ FeClj

3) ¢ lx(pactBOp)

4) ¢ CuO

14. Cnoxwusliii 3gpup odbpaszyercs npu B3auMOJIeHCTBUH
1) rIr0KO3bI C CUHUIILHON KUCJIOTOM

2) rioKo3bl ¢ pochopHOH KHCJIOTOH

3) IJII0KO3bI C COJISTHOM KUCIIOTOM

4) rIr0KO3bI CO CIUPTOM

15. - u B- nukIMYeckre GOpPMBbI TITFOKO3bI PA3TUYAIOTCS
1) komuuectBom —OH rpynn
2) KOJIMYECTBOM KapOOHUIIbHBIX TPYIII

3) noJso:xenueM —OH rpynnsl y nepBoro aroma yrJjepoaa



4) nonoxenuem —OH rpyniel y TpeTbero aToma yriepoa

16.I'muko3uiHas cBsi3b 00pa3yercs B pe3yibTaTe B3aUMOIEHCTBUS

1) IBYX CIUPTOBBIX TUAPOKCUIIBHBIX TPYIIT PEArUPYIONIMX MOHOCAXAPUIOB
2) CIMPTOBOIO M MOJYAETAJIBHOI0 THAPOKCUIIOB

3) anbAETUIHON U TUAPOKCUIBHON TPy

4) NByX albJEeTUHBIX TPy

17.I'moKo03a BCTyHaeT BO BCE PEaKIuu, KpOMe
1) okucnenus

2) rugpoJn3a

3) runpupoBaHus

4) srepuduxanuu

18.K Tpmro3am oTHOCHUTCS
1) dpykroza
2) rIIMIEePUHOBBIN aJIbIeru/
3) pubo3a

4) rmoko3a

19. IlpoaykTamu TUAPOIU3A Caxapo3bl SABISIOTCS
1) rioko3a u ppykrosa

2) KpaxMman

3) riaroKo3a U 3TaHOJI

4) nemtronosa

20. K HeBoccTaHABIMBAIOIINM caxapaM OTHOCHUTCS
1) riroko3a

2) ¢bpykro3a

3) uentoiosa



4) caxapo3sa

21. K nucaxapujiaMm OTHOCUTCS
1) kpaxman

2) caxapo3sa

3) riroko3a

4) 1emaroio3a

22. C1,H5,011- 3TO yTiIeBo, OTHOCSIIHIACS K
1) MoHOCaxapugam

2) nucaxapujaam

3) roMononucaxapuaam

4) rerepornonucaxapuaam

23. Onurocaxapuasl — 3TO YTIEBOIBI, COMCPIKAIIHC
1) cBpiie 100 MmoHOCaxapuaoB

2) ot 2 10 10 moHOCaxapuaoB

3) ot 2 1o 50 MOHOCaxapuaoB

3) cBoiie 1000 MmoHOCaxapu0B

24. K onurocaxapujam OTHOCUTCS
1) pubo3a

2) MaHHO3a

3) majbTO3a

4) amumo3a

25. JIakTo3a mpu TUAPOIN3E JacT
1) ranakrTo3a + riokKo3a
2) 2 TJIIOKO3BI

3) imroko3a + ppykrosa



4) rmoko3a + caxaposa

26.B onurocaxapuaax MOHOCaXapuIbl CBSI3aHbl MEXTY COO0M
1) rIMKO3UAHBIMHM CBA3SIMU

2) NEeNTUHBIMU CBS3SIMU

3) cnoXHOI(UPHBIMU CBSI3IMHU

4) TBOMHBIMU CBA3SIMHU

27. YKaXuTe YrieBoJ, KOTOPBIM MOABEpraeTcsl TUAPOIM3y ¢ oOpa3oBaHueM 2
MOJIeKy) [B-0-TIIr0K03bI

1) kpaxman

2) nakTo3a

3) ne/u100M03a

4) rauKoreH

28. I'moKypoHOBasi KUCIIOTa — ATO
1) romononucaxapua

2) OKHCJICHHBIN MOHOCAaXapu

3) OKHUCJICHHBIN Aucaxapu/l

4) rereponoMcaxapui

29. I'mukoren — 910

1) cHIBLHO pa3BeTBJIEHHBIH MOJUCAXAPH/, COCTOSIIIMHA U3 OCTATKOB IIHOKO3bI,
CBA3AHHLIX 0-1,4- 1 0-1,6-TIIMKO3UAHOM CBA3LIO

2) yMEpEHHO Pa3BETBJICHHBIN IMOJIUCAXapUa, COCTOSIIUN U3 OCTATKOB TJIFOKO3HI,
CBsI3aHHBIX 0-1,4- 1 0-1,6-TITMKO3UIHON CBI3bIO

3) NMHEWHBIM TOJMCaxapujl, COCTOSIIMNA M3 OCTaTKOB TJIFOKO3bl, CBS3aHHBIX
0-1,4-rIUKO3UIHON CBSA3BIO

4) nUHEHHBIA moNMcaxapuj, COCTOAIIMA M3 OCTAaTKOB TIJIFOKO3bI, CBSI3aHHBIX

B-1,4-rTUKO3UIHON CBA3BIO



30. Amuo3za — 3T0

1) nuHeHHbIN MOJUCAXAPH/, COCTOSIIUI U3 OCTATKOB IJIIOKO3bl, CBA3aHHbBIX
a-1,4-rIMK03MIHON CBA3LIO

2) JIMHEHHBIM TOJMCcaxapujl, COCTOSIIMNA M3 OCTAaTKOB TJIFOKO3bI, CBS3aHHBIX
B-1,4-rTUKO3UIHOM CBSI3bIO

3) YMEpPEHHO pPa3BETBJICHHBIN MOIMCAXapH, COCTOSAIIUA U3 OCTATKOB TJIIOKO3HI,
cBs3aHHBIX 0-1,4- 1 a-1,6-TIUKO3UIHON CBIA3HIO

4) CuJIBHO Pa3BETBICHHBIN TMOJMCAXapHa, COCTOSAIIMA M3 OCTATKOB TJIFOKO3BI,

CBSI3aHHEIX 0.1,4- 1 0-1,6-TIIMKO3UHOM CBSA3BIO

31. OGpa3oBaHue MONMKMCAXAPUTOB U3 MOHOCAXAPHUIOB — 3TO PEaAKIIHS
1) uzomepuzanuu

2) NOJIMKOHIEHCALNH

3) stepudukanuu

4) runponusa

32. B opranusme ueaoBeKa pe3epBHBIM MOJIUCAXAPUIOM SIBIISICTCS
1) uenmronoza

2) KpaxMmai

3) reMoryIo0uH

4) rJIMKoOreH

33.I'oMononcaxapuibl — 3TO YIJIEBOJIbI, COCTOSIIIHIE
1) U3 OAMHAKOBBLIX MOHOCAXAPHU/I0B

2) U3 pa3HbIX MOHOCAXapHUJI0B

3) U3 MOHOCAXapuJI0B U CIIUPTOB

4) U3 MOHOCaxapH1I0B U KaPOOHOBBIX KUCIIOT

34 .Kpaxmai ¢ HoJ10M JaeT OKpalliBaHUe



1) cunee
2) ¢uoneroBoe
3) kpacHoe

4) 3eneHoe

35.X0oHIpOUTHHCYIBGAT — ATO
1) rmukonpoTeny

2) reTepononcaxapuu

3) romornonucaxapua

4) onurocaxapu/

36.I ' mamypoHOBast KHCIIOTa CBS3BIBACT
1) bochopnyro kuciory

2) BOoay

3) ounupyouH

4) cepy

37. IlpupoaHBIM aHTUKOATYJITHTOM SIBJISIETCSI
1) ruanypoHoBas KucioTa

2) renapuH

3) amumnosa

4) XOHAPOUTUHCYIb(DAT

38.OCHOBHBIM MONIHCAXAPUIOM MEKKIECTOYHOTO MAaTPHUKCa SIBISIETCA
1) remoriaoOux

2) Kpaxmain

3) ruasypoHoBasi KHCJIOTA

4) renapun

39. YKaxxuTe KOMIIOHEHThI, U3 KOTOPBIX TOCTPOEHBI XOHIPOUTHUHCYIb(DATHI



1) nucaxapu, BKIIOYAKOWUA YPOHOBYIO KHCJIOTY M alleTUITeKCO3aMUH
2) nucaxapu/l, BKIIFOYAOIINK TITIOKO3Y U (PPYKTO3Y
3) rekco3aMHHBI

4) rmoko3a

40. Bce HuKenepeuucIeHHBIE YTIeBOAbl MOCTPOEHBI TOJIBKO W3 TIJIIOKO3bI, 32
UCKITFOUCHHUEM

1) rmukoreHa

2) MaJIbTO3BI

3) JJaKTO3bI

4) 1eJUTIONO3BI

41. YkaxuTe, CKOJIbKO aJIbJIETUAHBIX TPYII COAEPKUT MOJIEKYJIa pUOO3BI
10
2) 1
3)4
4)5

42. YkaxuTe, Kak XUMUYECKUM MTyTeM OTJIMYUTH KpaxMai OT IEJUTI0JI03bI
1) peakius ¢ Cu(OH),

2) peakums ¢ iioaoM

3) peakuus dTepupuKaLIU

4) ruIpoM3 ¢ TIOCIEAYIONICH peakireil «cepeOpsSHOro 3epKajiay

43. DneMeHTapHbIM 3BEHOM MOJIMMEPHON MOJICKYJIbI KpaxMalia SIBISIETCS OCTaTOK
1) a-ra0Ko3bI
2) B-TmroKO03BI

3) bpykTO3HBI

4) caxapo3bl



44. YxaxuTe, KaKue BenecTBa 00pa3yloTcs B OPraHU3Me B PE3YNIbTAaTe MOJTHOTO
OKHCJICHHS TITFOKO3BI

1) CO,, H,O, NH3

2) CO, H,0, NH;

3) CO, H,O

4) CO,, H,O

Kpurtepun oieHKH TeCTHPOBAHUA

OrnieHrBaHKUE MMPOBOJUTCS B CEAHCE JICKTPOHHOI'O O0YUCHHS 110
CTOOAJUILHOH IIIKAJIE.

Tect Brmrouaer 100 3aganuii, MakcuMalbHas orieHka mo tecty - 100.

B pamkax Tekyiero ypoBHsl YCBOCHUS 3HAHUM IO JUCIUTIIMHE TOMYyCKAETCs

pe3yabTaT TeCTUPOBaHUS He HIke 61 Oaa.



